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This Bangor Occasional Paper describes a land and land use data s e t  a t  
the 10 x 10 k m  gr id  square scale ,  tha t  forms the basis of ITE Project  534, 
'National Land Character is t ics  and Classi f icat ion ' .  
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Land and land use a t t r i b u t e s  have been q u a n t i t a t i v e l y  recorded from 
e x i s t i n g  map and s t a t i s t i c  sources f o r  the  2858 10 x 10 km g r i d  squares  
( c e l l s )  of the  Ordnance Survey National Grid which contain land i n  
Great B r i t a i n .  126 a t t r i b u t e s  are grouped i n  ca tegor i e s  of 
physiography; cl imate;  geology; s o i l s ;  topography; land use;  
a g r i c u l t u r a l  land c l a s s i f i c a t i o n ;  and conservation s t a t u s .  They provide 
the  i n i t i a l  major component of a  computer-stored land d a t a  s e t  appropriate  
t o  na t iona l  and regional  s c a l e s  of ecologica l  assessment and resource 
evalua t ion .  
Standard s t a t i s t i c s  outputs  supply complete o r  p a r t i a l  d a t a  f o r  
ind iv idua l  c e l l s ,  o r  t o t a l  and average values of required a t t r i b u t e s  
f o r  any group of c e l l s .  Map outputs  display,  l i s t ,  and summarise d a t a  
f o r  c e l l s  which meet s p e c i f i c a t i o n s  of ind iv idua l  o r  combined 
a t t r i b u t e s ,  f o r  Great B r i t a i n  a s  a  whole, o r  f o r  requi red  regions.  
Recording of the  i n i t i a l  d a t a ,  t h e i r  computer input  and e d i t i n g ,  and 
the  a v a i l a b i l i t y  of ana lys i s  and r e t r i e v a l  programmes, have completed 
the  f i r s t  phase of t h i s  da ta  bank.. Intended developments t h a t  a r e  
ou t l ined  include land c l a s s i f i c a t i o n s  based on the  d a t a ,  c o r r e l a t i o n s  
of land c h a r a c t e r i s t i c s  o r  c l a s s e s  with b i o l o g i c a l  d i s t r i b u t i o n s  
a l ready ava i l ab le  a t  t h i s  s c a l e ,  and extension and upgrading of the  
i n i t i a z  da ta  s e t .  
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1. INTRODUCTION 
The I n s t i t u t e  of T e r r e s t r i a l  Ecology (ITE) "s tudies  the  f a c t o r s  
determining t h e  s t r u c t u r e ,  composition and processes of land and 
freshwater  systems ... (and) i s  developing a sounder s c i e n t i f i c  
b a s i s  f o r  p r e d i c t i n g  and modelling environmental t r ends  a r i s i n g  
from n a t u r a l  o r  man-made change. The results of t h i s  research  
a r e  ava i l ab le  t o  those respons ib le  f o r  t h e  p ro tec t ion ,  management 
and wise use of our  n a t u r a l  resources" (ITE 1981). With these  
aims, and a n a t u r a l  emphasis on the  resources of B r i t a i n ,  t he  
a v a i l a b i l i t y  o f  a d a t a  set covering t h e  major land c h a r a c t e r i s t i c s  
Of the  country i s  a d e s i r a b l e  t o o l  f o r  the  bas i c  and commissioned 
research of ITE. The importance t o  environmental research  and 
resource evalua t ion  of having access ib le  computer-based information 
s t o r e s  of f requent ly  needed d a t a  a s  expandable f a c i l i t i e s  with 
which research workers can i n t e r a c t  is becoming widely recognised, 
a s  emphasised r ecen t ly ,  f o r  example, by G i l e s  (1981). 
I n  B r i t a i n ,  land da ta  are a v a i l a b l e  from a l a r g e  number of primary 
map and s t a t i s t i c  sources.  I n  the  absence of co-ordinated d a t a  
s e t s ,  although many research and resource evalua t ion  s t u d i e s  demand, 
or would b e n e f i t  from, extens ive  searches and i n t e r p r e t a t i o n  of 
the  primary sources ,  t he  labour requi red  i s  a t  b e s t  tedious and 
r e p e t i t i v e ,  and a t  worst  involves imprac t i ca l  e f f o r t  t o  ob ta in  
f u l l  coverage. A s  a r e s u l t ,  such s t u d i e s  may r e l y  only on 
p a r t i a l  personal  knowledge of t h e  land c h a r a c t e r i s t i c s  of Great 
B r i t a i n  o r  of a region of i n t e r e s t ,  r a t h e r  than on the  p o s s i b i l i t y  
of a comprehensive rapid  assessment of land f a c t o r s  t h a t  could 
af fec t  the Study o r  its interpreta t ion.  The land characte+stic 
data bank described here provides an edited,  in tegrated,  sebondaq 
sourca of land data that  i s  hvailable for  comparative asses ment 
and analysis Of a range of l h d  factors  a t  national and reg onal : 
scales.  Because of its scale ,  format and content, i t  canno+ 
I 
provide answers t o  a l l  conceivable questions, but it is appfopriate 
for  many purposes. I 
In principle it would be preferable fo r  such a data bank t o b e  
of the highest possible accuracy ( re la t ive  t o  the qua l i ty  04 the 
source data) and have the most versa t i l e  possible analysis ed 
output options. Such requirements c a l l  f o r  measurement of he ! 
location of par t icu la r  features o r  the boundaries of define areas i 
by d ig i t i s ed  co-ordinates, followed by storage of the  d ig i t j s ed  
information i n  a way tha t  allows exact r e t r i eva l  of point edd area 
locations and thus the p lo t t ing  on maps of s i t e s  a t  which d f fe ren t  
land character is t ics  coincide. Large d ig i t i sed  data s e t s  1 ke 
tha t  which could be b u i l t  on the present foundation of the 1 
'Ecobase' project  of t he  Thematic Information Services sectdon 
(formerly the Experimental Cartography Unit (ECU)) of NEW +ld 
ultimately provide both preci!sion and v e r s a t i l i t y ,  but a t  h gh 
costs i n  money and time. For some categories of land infor&tion, 
I 
such methods would inevi tably be being applied t o  data whica as 
yet are  not of su f f i c i en t  qua l i ty ,  o r  suf f ic ien t ly  accurately 
I 
localised on appropriate sca le  maps, t o  jus t i fy  the cal ibre  of 
the data extraction and r e t r i eva l  methods. 
Our philosophy is tha t  a wide-ranging data s e t  put together 
reasonably quickly and r e l a t i v e l y  inexpensively,  without needing 
t h e  most advanced methods and f a c i l i t i e s ,  i s  of S u f f i c i e n t  
medium term advantage t o  j u s t i f y  the  e f f o r t  spent  i n  preparing 
i t .  P r a c t i c a l  dec is ions  t h a t  a rose  from t h i s  view w e r e  t h a t  d a t a  
would be recorded by purely manual methods and tha t  the  recording 
u n i t s  would be ind iv idua l  g r i d  c e l l s ,  g iv ing  what a r e  c a l l e d  
' r a s t e r '  da ta .  An a l t e r n a t i v e  would have been t o  d i g i t i s e  l i n e  
segments o f f  map sources and store these ,  i n  ' vec to r '  format,  as 
a series o f  Coordinates and f e a t u r e  codes. The respect ive  merits 
of vec tor  and r a s t e r  d a t a  bases have been reviewed recent ly  by 
Schneider and Amanullah (1979) and by Lynch (1981). In o u t l i n e ,  
the  raster approach, recording da ta  f o r  c e l l s ,  allows simpler  
recording methods and d a t a  base s t r u c t u r e  and requ i re s  fewer 
f a c i l t t i e s  f o r  da ta  r e t r i e v a l  than does a vec tor  da ta  base .  On 
the  o t h e r  hand, d a t a  i n  such a cel l  system a r e  genera l i sed  t o  t h e  
c e l l  a rea  r a t h e r  than being s p e c i f i c a l l y  loca tab le ,  and the  
i n i t i a l  choice of c e l l  s i z e  prevents  examination of the  same da ta  
a t  a l t e r n a t i v e  l a r g e r  s c a l e s .  
Ihe c e l l  s i z e  used f o r  t h i s  land c h a r a c t e r i s t i c  da ta  set is t h a t  
provided by the  10 x 10 km g r i d  squares of the  Ordnance Survey 
National Grid. This s c a l e  is appropr ia te  f o r  regional  and 
na t iona l  da ta ,  and has been used, among o t h e r s ,  by the  Biologica l  
Records Centre of ITE (formerly of the  Nature Conservancy) i n  
recording B r i t i s h  d i s t r i b u t i o n s  of p l a n t  and animal species .  
Land is present  i n  2858 10 x 10 km squares i n  Great B r i t a i n ,  
defined here a s  England, Scotland and Wales, inc luding t h e  Isle 
of Man, but  excluding o t h e r  p a r t s  of the  United Kingdom (Northern 
Ireland and the Channel Islands). The index numbers f o r  the squares 
i n  the data s e t ,  with t h e i r  Ordnance Survey gr id  references, are  
given i n  Appendix 1. I 
I 
2. DATA INPUT 
2.1 Attributes i n  the data set I 
The a t t r i bu te s  are  grouped i n  categories: physiography (take t o  
cover natural  landform character is t ics)  ; climate; geology; 1 s ils; 
topography (taken t o  cover landscape 
man, i n  contrast  t o  natural  landform 
land use; agr icul tural  land c lpss i f ica t ion ;  
These categories are summarised i n  Table 1 
I 
Williams 1983, with the addition of the Conservation Status 
category). Appendix 2 gives a detailed list of the included 
a t t r i bu t e s ,  with t h e i r  sources, and some problems a r i s ing  i n  
defining and measuring them. b e  majority were determined f 
maps, e i t h e r  from the only possible source, o r ,  where a l te rn  
were available,  the most convenient scale  tha t  balanced data 
qual i ty  against recording e f fo r t .  Population figures,  and rn4t land 
use data, come from national s t a t i s t i c s ,  supplied d i rec t ly  o r  re- 
Quant i ta t ive  recording of 126 land character is t ics  (attr ibutds*) 
* a t t r i bu te  is used here i n  i t s  wider sense, t o  include d isc re te  ~ 
presence/absence records ( ' a t t r ibu tes '  seneu s t r i c t o )  and contibuous 
variables. I 
has been carr ied out f o r  the g;reat majority of the 2858 10 x 
c e l l s  containing land i n  England, Scotland and Wales. 
10 km 
ca lcu la t ed  f o r  the  10 x 10 km g r i d  cells. 
The arrangement of ca t egor i e s  of land c h a r a c t e r i s t i c s  i n  Table 1 
follows a sequence from n a t u r a l  environment f a c t o r s  (physiography, 
c l imate ,  and geology) through s o i l s ,  which a r e  l a rge ly  the  r e s u l t  
of the  i n t e r a c t i o n  of t h e  f i r s t  t h ree  f a c t o r s  with time, vegeta t ion  
and land use, t o  aspects  d i r e c t l y  concerned with man's modif icat ion 
of t h e  n a t u r a l  landscape and h i s  use of the  land a s  a resource 
(topography, land use,  a g r i c u l t u r a l  land c l a s s  and conservat ion 
s t a t u s ) .  This is purely a matter  of p resen ta t ion  a s ,  f o r  d a t a  
ana lys i s  and r e t r i e v a l ,  i nd iv idua l  a t t r i b u t e s  a r e  access ib le  i n  
any required o rde r  o r  combination. 
2.2 Recording methods 
When recording a t t r i b u t e s  from maps, the  appropr ia te  measurements 
a re  i n i t i a l l y  tabula ted  on pro-foma sheets .  I t  is convenient 
f o r  2 opera tors  t o  work toge the r ,  one working of f  the  map, a s s i s t e d  
by t h e  use of an angle-arm i l luminated  desk magnif ier ,  and t h e  
o t h e r  en te r ing  d a t a  on the  forms. The measurements, e i t h e r  
d i r e c t l y  a s  recorded, o r  a f t e r  any necessary t ransformation,  a r e  
t r a n s f e r r e d  from the  t a b l e s  t o  t h e  computer v i a  paper  tape .  Two 
methods have been most o f t en  used f o r  measurements of map-derived 
c h a r a c t e r i s t i c s :  a po in t  count procedure f o r  a rea  es t imat ion;  and 
a r e l a t i v e  frequency sco re  f o r  l i n e a r  f ea tu res .  
In the  po in t  count a r e a  measurements,a t ransparent  overlay marked 
with 10 x 10 km c e l l  boundary l i n e s  a t  t h e  s c a l e  of the  map being  
TABLE 1 
ATTRIBUTE CATEGORIES RECORDED FOR EACH 10 X 10 KM CELL 1 
Physiography: Extent* of s e a  
Extent of a l t i t q d e  c l a s s e s  
Al t i tude  range 
Rela t ive  r e l i e f  
River frequency* 
Extent  of freshwater  
Length of c o a s t l i n e  
Climate : 
Geology: 
Extent of annual r a i n f a l l  c l a s s e s  
Short-term seasonal  r a i n f a l l  (from 3-year aver  ges)  
Short-term seasonal  a i r  temperature (from 3-ye r averages) 1 
Short-term seasonal  sunshine (from 3-year aver4ge.s) 
Short-term seasonal  windspeed (from 3-year ave ages) 
=t 
Extent of s t r a t i g r a p h i c  u n i t s  
Extent of bedrock l i t ho logy  ca tegor i e s  
Extent of su r face  geology ca tegor i e s  
S o i l s :  Extent dominated by 8 major s o i l  group categordes 
I 
Land Usel 
Set t lement  frequency 
Road frequency 
Railway frequency 
Tota l  populat ion 
Extent of farmland 
Extent of f o r e s t  and woodland 
Extent of urban land 
Extent of ind iv idua l  crops 
Numbers of d i f f e r e n t  farm l ives tock  
Farm labour input  
Agr icu l to ra l  Land 
C l a s s i f i c a t i o n :  Extent i n  Agr icu l tu ra l  Land C l a s s i f i c a t i o n  c a t  
Conservation S ta tus :  Presence and e x t e n t  of ind iv idua l  National ~ a r k / s  
Presence and ex ten t  o i  i nd iv idua l  Areas of 
Outstanding Natural Beauty. 
Presence of Heri tage Coast (England and Wales) 
Presence of Scenic Area (Scotland) 
* 'Extent '  i s  used t o  i n d i c a t e  t h a t  the  category is held  a s  an a rea  me surement 
(% of c e l l )  I 
'Frequency' i n d i c a t e s  t h a t  d a t a  a r e  he ld  a s  a r e l a t i v e  score ,  not ad  absolu te  
measure. I 
used car r ies  a systematic spot gr id ,  of 10, 20, 25 o r  100 points 
according t o  the map sca le ,  using a 100 point g r id  for  the most 
frequent map scales  of 1:250 000 o r  1:50 000. A count of the 
number of points which f a l l  i n  the area of each a t t r i bu t e  i n  a c e l l  
consequently gives a measure of the extent of t ha t  a t t r i bu t e  i n  
e i t he r  10, 5, 4 o r  1% units.  The pr inciple  of point  counts for  
area measurement has been explored and accepted f o r  many years 
(e.g. Chayes 1956; Frolov and Maling 1969). In the present 
project ,  a small t e s t ,  comparing fores t  areas assessed by 
point count a t  the 1% level  against d ig i t i sed  areas determined 
with a Reichert-Jung MOP-2 (MOP) d ig i t i s ing  t ab l e t  f o r  28 sample 
cells ,gave a correlation coeff ic ient  of 0.98. The point count 
method of area assessment was approximately twice as  f a s t  as  
using MOP on the sample squares, while the divergence between 
rep l ica te  measures by the same o r  d i f fe ren t  operators was a t  l ea s t  
as  great  w i t h  MOP as with point counts. 
The frequency of l inear  features ( r ivers ,  roads, railways) has 
been assessed by a re la t ive  measure. This again employs a 
transparent overlay of the appropriate 10 x 10 km c e l l  s i ze ,  but 
sub-divided in to  25 squares. Counts are made of how many of these 
sub-squares contain any occurrence of the par t icu la r  l i nea r  feature.  
Thus, major road frequency, f o r  example, i s  assessed on a sca le  of 
0-25 by recording how many of the 25 sub-squares of each c e l l  
overlay include a mapped major road o r  roads. The correlation 
of these scores with measured lengths of the appropriate 
a t t r i bu t e  has been tes ted using d ig i t i sed  length measurements 
of roads and r ivers  kindly made available by the Thematic Information 
Services Section of NERC (formelrly the Experimental Cartograp 
I 
Unit) f o r  a sample of 70 10 x 10 km c e l l s .  Considering r ive r  and d 
roads together, the regression of length i n  km (L) against f&uency 
@core (F) was L = 3.11F - 5.3, with a correlation coeff ic ient  
of 0.90 and a standard e r ro r  of 0.125. Considering roads and 
r ivers  separately,  the regressions d i f f e r ,  probably because 04 
the different  nature of r iver  ahd road courses on the source +PS 
and perhaps a l so  i n  t h e i r  perception by a recorder. Higher I 
I 
frequency scores assess mapped lengths l e s s  accurately, becausle 
I 
B sub-square is  only counted once, whatever the length of f ea t  
i n  it. For frequency scores of 15-25 the correlation coefficibnt 
for  r ivers  and roads i n  the 70 sample squares was 0.73, wherea for  
scores of 14 o r  l e s s  i t  was 0.95. However, the pat tern of ri rs I 
I 
and roads on the OS 1:250 000 sca le  maps is, f o r  unavoidable I 
aartographic reasons, usually only a select ion of what is actu l l y  I 
present, w i t h  t h e i r  courses smoothed. In view of t h i s ,  even $ 
I 
accurate measure from the source map does not d i rec t ly  r e l a t e  Jto 
yhat actual ly  may be present on the ground. Because the frequ ncy I 
score method effect ively dist inguishes ranges, such as  ' low' ,/ 
~ 
'moderate, 'high',  or  'very high' road o r  r iver  frequency, anp 
because such ranges. ra ther  than absolute length measures, are1 
most appropriate t o  assessments of these a t t r i bu t e s  a t  t h i s  scble 
of study, the frequency scores have been retained. 
With d i f fe ren t  a t t r i bu t e  categories inevitably recorded off I 
different  scale  source maps, the t o t a l  extent of ' land' ,  as 
nieasured i n  coastal  squares, d i f fered from one category t o  
I 
another f o r  a s ing le  c e l l .  This is i n  pa r t  because i n  point  I 
count area measurement, a t  one scale  5% uni t s  were used, and a t 
another sca le ,  1% units.  Additionally, no matter how accurately 
a t t r i bu t e  areas on these d i f fe ren t  source maps had been measured, 
there would remain differences i n  the extent of 'land' determined 
off d i f fe ren t  maps as a r e su l t  of the progressive s ty l i s a t i on  of 
the t rue coastl ine a t  smaller scales  and the deviation of gr id  
l i nes  on some source maps from t h e i r  t rue  posit ion.  
Two choices were available. The f i r s t  would record i n  the data s e t  
the apparent t o t a l  area of land i n  coastal  squares as i t  was 
actually measured i n  each data category. This would leave S t a t i s t i c a l  
outputs d i f fe r ing  i n  the extents  recorded for  ' land' of an 
individual c e l l  so f a r  as  physiographic categories and other 
categories such as geology, r a i n f s l l  c r  agr icul tural  land classes 
were concerned. The a l te rna t ive  was t o  adjust  the area  sums of 
d i f fe ren t  measured categories t o  conform t o  some standard value 
f o r  the extent of land present i n  a coastal  square. In t h i s  data 
s e t  the most a p p r o ~ r i a t e  standard now available i s  the land area 
assessed from 1:250 000 Ordnance Survey maps by 1% point-counts 
of a l t i t ude  classes i n  the physiography data group. Although 
adjustment,in coastal  squares,of the measured areas of other 
data categories t o  conform to  t h i s  standard land area can imply 
more accurate measurements than were usually made, the overal l  
advantage of reducing discrepancies i n  s t a t i s t i c a l  outputs 
has been considered t o  outweigh t h i s  consideration. Consequently 
map-derived area values fo r  d i f fe ren t  a t t r i bu t e  categories i n  coastal  
squares have mainly been adjusted t o  conform t o  the standard s e t  f o r  
the  land area of each square by the physiography data  group. 
The methods adopted depended on how f a r  the a t t r i bu t e  ca t egob  area 
I 
deviated from the standard. Tor deviations >I@, an i n i t i a l /  check 
was made of the source maps t b  eliminate any gross measureme t or  
data t ransfer  e r rors .  Remaining differences of >5% were dea t with 
by proportional adjustment of individual a t t r i bu t e s  i n  the c tegory. i 
Differences of <5% were t reated by addition to ,  o r  subt.actioh from, 
the most frequent a t t r i bu t e  i n  the category being adjusted. i 
Exceptions t o  such adjustments a f f ec t  the s o i l  data and ther  are 
wider considerations which prevent reasonable adjustments f o  the I 




Turning t o  another issue,  a l l  measures i n  the data set, i n c l  ding " 
area determinations, r e l a t e  t o  the 10 x 10 km cells as  un i t s ,  In 
I 
area measurements, the land area of an inland c e l l  (includin 4 
freshwater bodies as par t  of the land area) i s  100 km2, so a i l %  
measure, equal t o  1 k m 2 ,  i s  both 1% of the square and 1% of he 
land i n  the square. T h i s  i s  not the case f o r  coastal  c e l l s .  I f  
such a c e l l  consist  s of 10% land and 9096 sea,  then a 10% va ue I 
fo r  a par t icu la r  area a t t r i bu t e  re fe rs  t o  10% of the c e l l ,  04 
10 km2, but t h i s  would be 100% of the actual  land i n  the c e l i .  
In data r e t r i eva l  through map outputs, options provide e i the  
I 
t rea t ing  coastal  squares i n  tHe same way as  inland squares, 
t rea t ing  t h e i r  data as  values for  the e n t i r e  square, o r  by 
~ 
t rea t ing  analysis and output of data from the square re la t ive  t o  
i ts  actual  land area. 
A fur ther  consideration a r i s ing  f r m  the recording procedure i n  4 .  
r e l a t i o n  t o  da ta  r e t r i e v a l ,  is t h a t  because d a t a  have been recorded 
f o r  c e l l s ,  and because the  10 x  10 km c e l l  boundaries do not 
coincide with those of adminis t ra t ive  o r  n a t u r a l  geographic regions,  
s t a t i s t i c  and map r e t r i e v a l s  f o r  such regions have t o  be f o r  those 
c e l l s  which most c lose ly  conform t o  the  a c t u a l  regional  
adminis t ra t ive  o r  o t h e r  boundaries. Data outputs ,  a s  s t a t i s t i c s  
o r  maps f o r  say ,  Scotland,  Devon, o r  the  Peak D i s t r i c t  National Park,  
a r e  f o r  those 10 x  10 km g r i d  squares which most c lose ly  p a r a l l e l  
t he  t r u e  ex ten t  of such a reas ,  usual ly  by a l l o c a t i n g  a c e l l  t o  an 
a rea  i f  i ts  mid-point f a l l s  wi th in  the  area .  A t  t he  s c a l e  of the  
s tudy involved,  such d i f ferences  between approximate and a c t u a l  
a reas  a r e  considered t o  be genera l ly  acceptable,  when more than a 
few c e l l s  a r e  involved. 
A f i n a l  po in t  i n  considering genera l  aspects  of map d a t a  recording 
is t h a t  a zero  value means j u s t  t h a t .  When no d a t a  a r e  a v a i l a b l e  
f o r  an a t t r i b u t e ,  t h i s  is i d e n t i f i e d  i n  t h e  computer s t o r e  by 
a l l o c a t i n g  a  value of -127. Re t r i eva l  programs omit such squares 
i n  s t a t i s t i c  outputs  and i d e n t i f y  them on map outputs .  
The recording methods applied t o  ind iv idua l  ca t egor i e s  of a t t r i b u t e s .  
and notes  on p a r t i c u l a r  p o i n t s ,  a re  included i n  the  a t t r i b u t e  lists 




DATA RETRIEVAL I 
A l l  d a t a  processing has been c a r r i e d  out  a t  ITE Bangor us ing  1 D i g i t a l  Equipment PDP 11/34 mini-computer under t h e  RSX-11M o e r a t i n g  
system. Visual d isp lay  u n i t s  and a l i n e  p r i n t e r  provide s t a n  a rd  i 
output  from t h e  da ta  base ,  b u t  t h e  more s o p h i s t i c a t e d  f a c i l i t  es I 
a v a i l a b l e  v i a  a f a s t  l i n k  with mainframe computers may be mad use 1 
of a s  necessary. I 
! 
4 I The da ta  a r e  he ld  i n  a s i n g l e  f i l e  which i s  accessed by a n er of 
r e t r i e v a l  programs, g iv ing  a range of output  products .  The m i n  1 ! program, designed t o  provide access f o r  a n a l y t i c a l  purposes, nables  
the  user  t o  address search speci if icat ions t o  a l l  o r  geographi a l l y  1 l imi t ed  p a r t s  of the  da ta .  There i s  a choice of types  of out  u t ,  
t o  i d e n t i f y  and c h a r a c t e r i s e  t h e  10 x 10 km squares which mee 
i 1 
these  s p e c i f i c a t i o n s ,  i n  the  form of s t a t i s t i c s  and maps. An i l l a r y  
programs provide l i s t i n g s  of t h e  da ta  i n  var ious  forms, norma l y  on I ! the  b a s i s  of simple, non-analyt ical  c r i t e r i a  such a s  the  g r i d  square 
index numbers, while  o t h e r s  give s t a t i s t i c a l  summaries of se ldc ted  
I a t t r i b u t e s  usual ly  f o r  predefined geographical o r  admin i s t r a t ive  areas .  
These d i f f e r e n t  products of da ta  r e t r i e v a l  a r e  described and I i l l u s t r a t e d  below i n  s u f f i c i e n t  d e t a i l  f o r  the  reader  t o  appr c i a t e  
the  present  c a p a b i l i t i e s  of the  da ta  base ,  but  t h i s  sec t ion  is' not  
intended t o  f i l l  t he  r o l e  of an opera t ions  handbook. ~ 
I 8.1 Analyt ica l  enquiry The p r i n c i p l e  of t h i s  method of accessing the  d a t a  i s  t h a t  a s arch 
cgpecification is matched agains t  t he  corresponding da ta  values f o r  1 each g r i d  cell ' r e l evan t '  t o  the  search.  'Relevant '  c e l l s  a r  those 
I ! 
i i 
included i n  the  s e l e c t e d  a r e a  of study (e.g.  Great B r i t a i n ,  England, 
Scotland o r  Wales). Those c e l l s  meeting the  s p e c i f i c a t i o n  ( ' v a l i d  
squares ' )  can be i d e n t i f i e d  i n  the  chosen type of output .  For each 
execution of t h e  a n a l y t i c a l  enquiry program, the  user  i s  requi red  t o  
s e l e c t  from a  s e r i e s  of opt ions  which cons t r a in  the  r e t r i e v a l  and 
output .  The program w i l l  process up t o  6 s p e c i f i c a t i o n s ,  applying 
the  same c o n s t r a i n t s  t o  each. The following paragraphs descr ibe  the  
p r i n c i p a l  opt ions  f o r  r e t r i e v a l .  
The search may be l imi t ed  geographical ly by reference  t o  one of t h e  
ava i l ab le  base maps f o r  d isp laying  r e s u l t s .  Those c u r r e n t l y  
ava i l ab le  a r e  fo r :  Great B r i t a i n ,  England, Scotland,  Wales,and 
England and Wales together .  Base maps f o r  smal ler  regions may be 
added a s  necessary.  Limiting the  search  reduces processing t ime,  
and the re fo re  is h e l p f u l  even i f  no mapped output  i s  required.  
Cer t a in  adminis t ra t ive  d iv i s ions  have been incorporated i n t o  the  
da ta  f i l e  a s  e x t r a  a t t r i b u t e s ,  and may be r e f e r r e d  t o  i n  search  
s p e c i f i c a t i o n s ,  f o r  example each square has been assigned t o  a  county 
v i a  reference  numbers. I t  is poss ib le  by t h i s  means t o  l i m i t  a  search  
t o  requi red  count ies ,  while p r i n t i n g  the r e s u l t  on an appropr ia te  
base map. 
In addi t ion  t o  these  s tandard d iv i s ions  the re  i s  a l s o  the  option of 
l i m i t i n g  a  search  t o  squares i d e n t i f i e d  by t h e i r  g r i d  references.  
This i s  use fu l  f o r  making a  s e r i e s  of enqu i r i e s  about a  r e l a t i v e l y  
small  region without the  necess i ty  e i t h e r  of c r e a t i n g  a  sepa ra te  
base map, o r  of d isentangl ing  the  r e l evan t  information from utput  
.I 
lists and maps covering a l a r g e r  a r e a  than t h a t  required.  
  did 
references  a r e  accepted e i t h e r  with f u l l y  numeric codes o r  with 
l e t t e r  codes f o r  the  100 x 100 km square. I n  t h e  former cas  t h e  I 
nor th ings  f o r  the  Shetlands and most of t h e  Orkneys must i n c  de 
t h e  1000 km number t o  avoid r e p e t i t i o n  of references  f o r  t h e  w t h  
references  f o r  the  10 x 10 km Bquares i n  t h i s  d a t a  s e t .  
1 
of England. Appendix 1 gives  t h e  index numbers and numeric &id 
I 
A s  w e l l  a s  the  main d a t a  f i l e , t w o  o t h e r  types of f i l e  may be ccessed. 
The f i r s t  type inc ludes  ' ex te rna l '  f i l e s  which can conta in  i n  1 ormation 
I 
f o r  g r i d  squares complementary t o  t h a t  i n  the  main set. An ekample 
is  the  f i l e  containing spec ies  d i s t r i b u t i o n  da ta  r e f e r r e d  t o  n 
Chapter 4 (4.2) .  The second type of f i l e  is used t o  s t o r e  t h  
1 
L 
r e s u l t s  of a search  temporari lp which may then be incorpora te  
i n t o  a f u r t h e r  search ,  or may be accessed by s t a t i s t i c a l  prog ams 
as  discussed i n  sec t ion  3.2. The r e s u l t s  of up t o  10 searche 
t 
may be pu t  i n t o  s t o r e  and w i l l  remain t h e r e  u n t i l  e x p l i c i t l y  r k
overwri t ten .  This f e a t u r e  allows temporary s t o r e s  t o  be crea ed  
and used a s  p a r t  of a series of enqu i r i e s .  For example t h e  u er I 
might wish t o  examine var ious  c h a r a c t e r i s t i c s  of squares  which are 
s p e c i f i e d  a s  'undeveloped' on the  b a s i s  of low values f o r  pop l a t i o n  
and f o r  road and dwelling frequency. The 'undeveloped land'  k t o r e  
can be generated f i r s t ,  and then used a s  p a r t  of f u r t h e r  s e a r  h 
s p e c i f i c a t i o n s .  
b 
Because the  da ta  r e l a t e  t o  grid3 c e l l s  r a t h e r  than t o  the  land they 
conta in ,  f o r  c o a s t a l  squares t h e r e  is a pronounced edge e f f e c  
i 
I 
when using untran rmed values,  (See Chapter 2 (2.2)). Reque 
squares with more than 50% of land over  6 1  m high, f o r  example, w i l l  
mean t h a t  c o a s t a l  squares with 50% land o r  l e s s  w i l l  automatical ly 
be d i s q u a l i f i e d .  One of the  r e t r i e v a l  opt ions  w i l l  sys temat ica l ly  
transform d a t a  va lues , fo r  a l l  appropr ia te  a t t r i b u t e s  used i n  the  
s p e c i f i c a t i o n s ,  a s  a  funct ion of the amount of land i n  the  square.  
This enables  the  i d e n t i f i c a t i o n  of a l l  squares wi th in  which a  
s p e c i f i e d  proport ion of the  land has a  p a r t i c u l a r  c h a r a c t e r i s t i c .  
The search s p e c i f i c a t i o n s  a r e  processed consecutively,  each subjected 
t o  the  same s e l e c t i o n  of r e t r i e v a l  opt ions ,  ou t l ined  above, and 
output  opt ions ,  described below. Each s p e c i f i c a t i o n  conta ins  up t o  8 
sepa ra te  parameters ( indiv idual  c r i t e r i a )  l inked by l o g i c a l  ope ra to r s .  
The opera tors  a re :  AND, NOT. OR ( inc lus ive  o r ) ,  and XOR (exclus ive  o r ) .  
Each parameter is enclosed i n  parentheses and is  composed of 4 i tems.  
The first is the  name of the  a t t r i b u t e  group and the  second is t h e  
number of the  a t t r i b u t e s  wi th in  the  group (see  Appendix 2 ) .  There can 
be up t o  5 ind iv idua l  a t t r i b u t e  numbers comprising t h e  second i tem, 
the  corresponding d a t a  values i n  the  main f i l e  being summed. The 
t h i r d  item i n  the  search parameter is a  r e l a t i o n a l  opera tor  s e l e c t e d  
from t h e  following: 'less t h a n ' ,  ' g r e a t e r  than ' ,  'equal  t o ' ,  o r  
'no t  equal  t o ' .  The cha rac te r s  used are :  <, >, = and # r e spec t ive ly .  
For example t h e  parameter (ALC,1,2,3,<20) def ines  an i n t e r e s t  i n  
squares f o r  which the  t o t a l  amount of land i n  the  3 h ighes t  grades 
of a g r i c u l t u r a l  q u a l i t y  is less than 20% of the  square. Figures 
f o r  the  q u a r t i l e  and d e c i l e  ranges f o r  each a t t r i b u t e  a r e  a v a i l a b l e  
f o r  guidance i n  s e l e c t i n g  s u i t a b l e  values f o r  use i n  each parameter.  
The following a r e  examples of poss ib le  s p e c i f i c a t i o n s  with accompanying 
desc r ip t ions ,  which may be used t o  annotate  t h e  r e s u l t s :  
(CLIM,6,7,8, >60)AND(USE,5, >0) 
Occurrence of woodland i n  squares predominantly rece iv ing  mor 
1600 mm annual r a i n f a l l .  
Squares cha rac te r i sed  by high numbers of e i t h e r  c a t t l e  or she , but  i
$ot both. (Note t h a t  sheep numbers a r e  he ld  i n  the  da ta  s e t  ab x 10- l ,  
s e e  Appendix Table 2.61. ~ 
Gently s loping  squares with some 'pea ty '  ground su r faces  a s  
i d e n t i f i e d  from s o i l  o r  geologica l  da ta .  
i A range of outputs  is a v a i l a b l e  from the  a n a l y t i c a l  enquiry 
, 
Qrogram, examples of which a r e  given f o r  a d e l i b e r a t e l y  l i m i t e  
c h a r a c t e r i s t i c  i n  Figure 1. Fur ther  examples of maps are giveb i n  
Pigures 2-4. For each search  s p c i f i c a t i o n ,  the  program g e n e r t e s  a 
I 
statement  of t h e  opt ions  used and a summary of the  r e s u l t .  Thk 
l a t t e r  records the  number of r e l evan t  squares ( i . e .  t h e  t o t a l  umber b 
of squares searched) ,  t h e  number of v a l i d  squares (I,.. the  n u k e r  
of squares wi th in  the  search  a rea  t h a t  meet t h e  speci f ica t ion) l ,  and 
the  t o t a l  land a rea  f o r  each of these .  For each sepa ra te  s e a r  
parameter the  summary a l s o  gives t h e  a t t r i b u t e  t o t a l s  f o r  r e l eban t  
l 
and f o r  v a l i d  squares ,  and the  b o u n t  of land i n  v a l i d  squares .  
The con t r ibu t ion  t o  the  o v e r a l l  outcome of t h e  search  made by leach 
parameter is a use fu l  guide t o  b y  Subsequent ' tuning '  t h a t  m i  
improve a s p e c i f i c a t i o n .  I t  should be noted, however, 
that 
f i g u r e s  f o r  a t t r i b u t e  t o t a l s  a r e  always computed from values  r b l a t i n g  
t o  t h e  whole g r i d  square,  whether o r  not t ransformation t o  l an  a rea  1 
has been s e l e c t e d  a s  t h e  b a s i s  f o r  r e t r i e v a l .  For those  a t t r i b u t e s  
recorded a s  percentage po in t s  ( see  Appendix 2 ) ,  the  t o t a l  w i l l  be 
i n  u n i t s  of square ki lometres.  See Figure l a  f o r  an example of t h i s  
type of output .  
I n  add i t ion  t o  t h e  automatical ly generated statement  and summary, t h e  
fol lowing op t iona l  types of output  a r e  cu r ren t ly  avai lable :  
i A map showing the  d i s t r i b u t i o n  of g r i d  c e l l s  meeting the  
s p e c i f i c a t i o n ,  on the  chosen base map. The map symbols a r e  
s e l e c t e d  by the  user  t o  show: v a l i d  squares,  those r e l evan t  
squares which do not meet the  s p e c i f i c a t i o n ,  and those  with 
no d a t a  f o r  t h e  s p e c i f i e d  a t t r i b u t e s .  Figures l b  and 2-4, 
taken from d i f f e r e n t  a t t r i b u t e  groups, show s tandard  l i n e  p r i n t e r  
maps. The s c a l e  d i s t o r t i o n  of t h i s  format can be r e c t i f i e d  
v i a  a l t e r n a t i v e  outputs  i f  required.  
ii A l ist of squares meeting t h e  s p e c i f i c a t i o n ,  g iv ing  t h e i r  index 
number and g r i d  references  (see  Figure l c ) .  
iii A da ta  list f o r  each square meeting t h e  s p e c i f i c a t i o n .  This 
would normally be s e l e c t e d  only i n  cases  where r e l a t i v e l y  few 
c e l l s  a r e  involved, because values f o r  a l l  a t t r i b u t e s  a r e  
p r in ted .  An example f o r  a  s i n g l e  square i s  given i n  Figure I d .  
i v  An output  f i l e  i n  a  format s u i t a b l e  f o r  submission t o  p l o t t i n g  
programs capable of d r iv ing  more soph i s t i ca t ed  output  hardware. 
v A l ist of a t t r i b u t e  t o t a l s  f o r  squares meeting the  s p e c i f i c a t i o n  
* (see Figure l e ) .  For each of t h e  8 a t t r i b u t e  groups the  t o t a l s  
* Though a l l  a t t r i b u t e  t o t a l s  a r e  p r i n t e d ,  some ( f o r  example PHYS, 10, 11, 12) 
a r e  not meaningful as t o t a l s  hut  can be ca lcu la t ed  as average va lues  p e r  
g r i d  square. 
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of t h e  indiv idual  attributes f o r  v a l i d  squares a r e  p r i n t  d where 
these  are non-zero. The va lues  a r e  l abe l l ed  t o  correspo d with i 
t he  nurobering used i n  Appendix 2. This opt ion  allows t h  user  
t o  examine the  outcome of a search i n  r e l a t i o n  t o  a t t r i b  t e s  
no t  made use of i n  t h e  o r i g i n a l  s p e c i f i c a t i o n .  For exam 1 le ,  t h e  
numbers of d i f f e r e n t  typed of s tock ,  and the  a reas  of d i  f e r e n t  I I a g r i c u l t u r a l  crops,could be examined i n  r e l a t i o n  t o  spec f i c a t i o n s  
based upon a l t i t u d i n a l  zones, s o i l  types o r  r a i n f a l l .  
3.2 S t a t i s t i c a l  summary 
Independently of the  a n a l y t i c a l  enquiry process,  l i s t i n g s  of he 
values f o r  a l l  a t t r i b u t e s ,  o r  f o r  a t t r i b u t e s  wi th in  s p e c i f i e d  d a t a  1 
groups, may be obtained f o r  i n m v i d u a l  10  x 10 km g r i d  square , 
i d e n t i f i e d  by t h e i r  da ta  set index numbers o r  by g r i d  r e fe ren  es. 1 
These l i s t i n g s  g ive  the  values f o r  each a t t r i b u t e ,  l a b e l l e d  t d  
correspond with Appendix 2. Adlditionally, s t a t i s t i c a l  summaries can 
be provided f o r  land c h a r a c t e r i s t i c  t o t a l s ,  o r  f o r  t h e  mean v d l u e s  
pf land c h a r a c t e r i s t i c s ,  f o r  grpd squares which make up a d e f i  ed i geographic o r  adminis t ra t ive  region. The ranges, s tandard  er rs and 
standard dev ia t ions  of these  means can a l s o  be provided. Taby. I gives  s t a t i s t i c s  f o r  physiographic c h a r a c t e r i s t i c s ,  as  he ld  i t h i s  
da ta  set, f o r  Great B r i t a i n ,  England, Scotland and Wales. ~ a l l l ,  
Radford and Williams ( i n  p res s ,  1983) show, by comparison of s m e  t o t a l s  
from the  da ta  set with ' o f f i c i a l '  s t a t i s t i c s  f o r  t h e  same a t t  butes ,  1 
t h a t  t he  former conform c lose ly  to the  o f f i c i a l  values.  Due t D  recent  
da ta  e d i t i n g ,  the  land a reas  now given i n  Table 2 d i f f e r  s l i g h  ly  from 
f i g u r e s  i n  t h e  e a r l i e r  paper.  
I I 
Examples of s t a t i s t i c s  comparing two very d i f f e r e n t  English c t i e s ,  I
Kent and Cumbria, are given i n  Figure 5 and Table 3. There a$ 50 
25 
TABLE 2 STATISTICS FOR PHYSIOGRAPHIC A!lTRIBUTES I N  TBE DATA SET 
and 79 10 x 10 km squares r e spec t ive ly  a l loca ted  t o  t h e  two 
count ies ,  of which 27 and 58 f a l l  e n t i r e l y  wi th in  the  adminis t ra t ive  
boundaries. The histograms i n  Figure 5 a r e  based upon t o t a l s  f o r  
a t t r i b u t e s  i n  a l l  squares a l l o c a t e d  t o  the  counties .  Those 
f o r  land i n  each a l t i t u d e  c l a s s  quant i fy  the  wider height  range 
i n  Cumbria (7 c l a s s e s ,  aga ins t  4 i n  Kent) and the  d i f f e rence  i n  
t h e  modal a l t i t u d e  c l a s s  (123-244 m i n  Cumbria, 0-61 m i n  Kent). 
In the  case of land use,  t he  histograms show t h e  high preponderance 
of improved grass land i n  Cumbria compared with a more equal  balance 
between improved grass land and a rab le  crops i n  Kent. There is about 

















































Number of 10 x 10 km squares 
Area of land (km2) 
Area of land under 62 m 
Area of land 62-122 m 
A r e a  of land 123-244 m 
Area of land 245-427 m 
Area of land 428-610 m 
Area of land 611-914 m 
Area of land over 914 m 
0 Area of land wi th  less than 5 s lope  
Area of land with 5 - 110 s lope  
Area of land with more than 11° slope  
Area of freshwater  
Area of foreshore 
Length of c o a s t l i n e  (km) 
Great 

















TABLE 3 POPULATION AND LIVESTOCK STATISTICS (AS MEAN AND 
STANDARD ERRORS PER 100 JUd2) 
i s  a rab le  crop land i n  Kent, which emphasises t h e  considerable 
ex ten t  of upland grass land i n  the  former, i n  add i t ion  t o  t h e  
extens ive  improved grassland a t  lower a l t i t u d e s .  The t o t a l  
amounts of woodland and urban land a r e  somewhat less f o r  Cumbria 
than f o r  Kent. Whereas, however, t he re  is a considerably 
g r e a t e r  a rea  of woodland than urban land i n  Cumbria, i n  Kent 
these  uses a r e  of comparable e x t e n t .  
Cumbria 
Kent 
The Figures i n  Table 3 a r e  means, and, i n  order  t o  der ive  
estimates of variance between squares,  a r e  based upon t h e  
27 and 58 squares which f a l l  e n t i r e l y  i n  Kent and Cumbria 
r e spec t ive ly .  The means f o r  populat ion and l ives tock  a t t r i b u t e s  
presented i n  Table 3 show t h a t  t h e  average population dens i ty  
(and t h e  number of p igs)  a r e  about 6 times higher  i n  Kent. 
Although average sheep numbers a r e  of t h e  same order  i n  both 
count ies ,  those f o r  both beef and da i ry  c a t t l e  a r e  roughly twice 


























L B ~ E  4 A COMPARISON OF LAND ~~~ARACTERISTICS FOR
NORTH YORK MOORS AND EXdaOOR NATIONAL PARKS 
Table 4 compares c h a r a c t e r i s t i c s  of the  North York Moors and 
dxmoor National Parks. Of t h e  47 g r i d  squares wi th in  which t h  I 
an ti*) 
Tot41 number of squares 
Number of squares wi th>49% NP 
S o i l s  : 
North York Moors Park f a l l s ,  15 have a t  l e a s t  50% of t h e i r  l a n  d 
d i t h i n  the  park boundary, and it! i s  these  squares t h a t  have be n 4 
Brown e a r t h s  
Gle$ s o i l s  
Peaty podzols 
Peaty g leys  
Deep pea t s  








used f o r  ca lcu la t ing  t h e  values i n  the  t ab le .  S imi lar ly  f o r  1 
North York Moors 
tlhe Exmoor National Park, 7 of dhe 1 3  squares have 50% o r  I 





more of t h e i r  land wi th in  the  park. The t a b l e  shows t h a t  
dhereas the  North York Moors haJe a preponderance of g leys  and 
peaty g leys ,  Emoor is dominated by brown e a r t h s ,  with r e l a t i v  
Mean 
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absent from t h e  northern park. 
0.1 
I The f i g u r e s  f o r  a g r i c u l t u r a l  land c l a s s e s  show t h a t  both parks 1 
I 
llack any s i g n i f i c a n t  amount of land with high p o t e n t i a l  f o r  I 
a rab le  use (grades 1 and 2 ) ,  and t h a t  both have r e l a t i v e l y  l i t t l e  
land pr imar i ly  i n  non-agricul tural  use (grade 6 ) .  Both parks 
a l s o  have a c lose ly  s i m i l a r  proport ion of land c l a s sed  a s  
having very severe  l i m i t a t i o n s  t o  a rab le  a g r i c u l t u r a l  use ,  
(grade 5 ) .  The major d i f f e rence  between t h e  parks i n  terms of 
a g r i c u l t u r a l  land q u a l i t y  lies i n  t h e  proport ion of the  2 middle 
grades. The North York Moors have twice a s  much land with 
moderate l i m i t a t i o n s  t o  a rab le  use (grade 3) a s  Exmoor, whereas the 
reverse  i s  t r u e  f o r  land with severe  l i m i t a t i o n s  (grade 4) .  
A s  noted i n  t h e  In t roduct ion ,  c e l l  recording of da ta  makes i t  
unavoidable t h a t  g r i d  squares which a r e  the  c l o s e s t  match t o  ac tua l  
adminis t ra t ive  o r  geographic boundaries have t o  be used f o r  s t a t i s t i c a l  
and map outputs .  The North York Moors National Park has an 
o f f i c i a l l y  quoted a rea  of 1432 km2, which compares with an a rea  as  
measured from 1:250 000 maps f o r  t h i s  da ta  s e t  of 1448 km2 (1.1% e r r o r ) .  
Measured on the  ' c l o s e s t  g r i d  c e l l '  b a s i s ,  t he  land a rea  of the  15  major 
c e l l s  is 1397 km2. This would appear t o  be a 2.4% e r r o r ,  but  these  
15 c e l l s  in'clude 178 km2 (12.7%) which i n  f a c t  f a l l  ou t s ide  t h e  park 
boundary, and exclude 213 km2 (15.2%) which l i e  wi th in  t h e  park,  bu t  
f a l l  ou t s ide  t h e  p a t t e r n  of ' b e s t  f i t t i n g '  c e l l s .  In the  case of the  
much smal ler  Emnoor National Park, of which the  o f f i c i a l  a r e a  is 
686 km2, t h e  da ta  s e t  gives a t o t a l  a rea  of 703 km2 (2.5% e r r o r ) .  
On a ' c l o s e s t  g r i d  c e l l '  b a s i s ,  t h e  a r e a  considered is  650 km2 
(5.2% apparent e r r o r ) ,  but  t h i s  includes 55 km2 (8.5%) which l ie  ou t s ide  
2 
the  park boundary, and excludes 90 km (13.8%) which l ie  wi th in  the  park,  
but outs ide  the  7 c l o s e s t  f i t t i n g  g r i d  c e l l s .  Differences between 
accura te ly  measured a reas  and those  der ived  from a c l o s e s t  f d t of 
g r i d  c e l l s  tend t o  decrease as  the  a rea  under cons idera t ion  ncreases.  ! 
However t h i s  r e l a t i o n s h i p  is  not a simple inverse  function,b 
of t h e  e f f e c t s  of boundary shape, and t h e  loca t ion  of 
r e l a t i o n  t o  g r i d  l i n e s .  
The types of output  and s t a t i s t i c a l  summary presented  i n  t h i s  i 
chapter  i l l u s t r a t e  the  present  c a p a b i l i t i e s  of the  r e t r i e v a l  i 
I 
s y s t e m .  They have been designed p a r t l y  i n  a n t i c i p a t i o n  of t h  I. 
most frequent  type of enquiry, and p a r t l y  i n  response t o  fee+ack 
from e a r l y  explora tory  uses made of the  d a t a  s e t .  The needs t' 
u s e r s ,  both wi th in  ITE, and frbm ex te rna l  enqu i r i e s  a l ready 
received,  can genera l ly  be s a t i s f a c t o r i l y  met by t h i s  format. 
However, t h e r e  i s  considerable scope f o r  development, pa r t i cuhar ly  
i n  the  f i e l d  of s t a t i s t i c a l  ana lys i s ;  plans f o r  such developm n t  I 
a r e  ou t l ined  i n  t h e  following chapter .  1 
4. PLANNED DEVELOPMENTS 
To r e c a p i t u l a t e ,  an i n i t i a l  s e t  of land a t t r i b u t e s  f o r  Great 
B r i t a i n  has been q u a n t i t a t i v e l y  recorded f o r  the  10 x 10 km 
c e l l s  of the  Ordnance Survey National  Grid. This da ta  set has 
been computer s t o r e d ,  e d i t e d ,  and now provides a range of 
r e t r i e v a l  options. 
Developments planned over the  next 2 years ,  as  discussed l a t e r  
i n  t h i s  chapter ,  include:  
i S t r a t i f i c a t i o n s  ( c l a s s i f i c a t i o n s )  of the  land of B r i t a i n  i n t o  
def inable  c l a s s e s ,  based on analyses of s e l e c t e d  p a r t s  of 
the  s t o r e d  data. 
ii Consideration of the  r e l a t ionsh ips  between land c h a r a c t e r i s t i c s  
o r  c l a s s e s  and the  b i o l o g i c a l  d i s t r i b u t i o n s  already recorded 
elsewhere a t  the same sca le .  
iii Associations between land c h a r a c t e r i s t i c s  and c l a s s e s  a t  t h i s  
s c a l e  and the  r e s u l t s  of o the r  work a t  d i f f e r e n t  s c a l e s  i n  
ITE. 
i v  Expansion of the  i n i t i a l  da ta  s e t  through add i t iona l  q u a n t i t a t i v e  
da ta ,  and supplementary q u a l i t a t i v e  f e a t u r e  lists. 
v Improvement of the  q u a l i t y  of information now held  i n  the  
main d a t a  s e t , a s  opportunity o f f e r s  when new source ma te r i a l  
o r  more accura te  measurements of cu r ren t ly  included d a t a  become 
ava i l ab le  . 
A wide range o f  s t a t i s t i c a l  methods a r e  a v a i l a b l e  t o  s t r a t i f y . 1  
d i s s e c t ,  o r ,  i n  t h e  g e n e r a l  s e n s e ,  ' c l a s s i f y ' ,  i n d i v i d u a l  c e l  
i n  t h e  p o p u l a t i o n  of g r i d  c e l l s  compr i s ing  Grea t  B r i t a i n  i n  t 
I d a t a  set i n t o  c l a s s e s  which a r e  d e f i n a b l e  q u a n t i t a t i v e l y  and 1 
d e s c r i p t i v e l y .  Such c l a s s e s ,  t o  be u s e f u l ,  must he i n t e r p r e t  l e  i I i n  terms of  land c h a r a c t e r  and geography i n  ways t h a t  a s s i s t  
I u n d e r s t a n d i n g  and e v a l u a t i o n  o f  t h e  e c o l o g i c a l  and r e s o u r c e  , 
U l v e r s i t y  of  t h e  coun t ry  and,  a p p l i e d  t o  o t h e r  s t u d i e s ,  must 
s i m p l i f y  o r  improve sampl ing  programmes by p r o v i d i n g  a  b a s i s  f  I I 
meaningful  d e f i n e d  l a n d  s t r a t a .  ~ 
1 
i 
Within  ITE. d i f f e r e n t  c l a s s i f i c a t i o n  methods have been a p p l i e  4 
t o  geograph ic  c e l l - b a s e d  d a t a ,  b u t  t h e  method most o f t e n  used  b a s  
! 
been I n d i c a t o r  S p e c i e s  A n a l y s i s  (ISA) ( H i l l ,  Bunce & Shaw 1975) .  1 Among a p p l i c a t i o n s  of t h i s  method t o  d i f f e r e n t  s c a l e s  of d a t a  have been a  p r o v i s i o n a l  c l a s s i f i c a t i o n  of t h e  up lands  of  E n g l  d  
and Wales ( B a l l  & Will iams 1977, summarised i n  ITE 1 9 7 8 ) ;  work' 
by Bunce & Smith (1978) i n  a  sample-based s t u d y  of  Cumbria; by 
Bunce, B a r r  and W h i t t a k e r  (1981a,  b)  i n  a  major sample-based s8tudy.  
an e c o l o g i c a l  su rvey  o f  B r i t a i n ;  and a  d i s t r i c t  l and  c l a s s i f i c  t i o n  
of  a  range of  upland p a r i s h e s  ( B a l l  e t  a 1  1981).  1 
ISA h a s  been c r i t i c i s e d  (Howard and Howard 1 9 8 1 ) ,  from a  rewor i n g  
of  t h e  B a l l  and Wil l iams upland d a t a ,  a s  n o t  t h e  most e f f e c t i  { 
method f o r  d i s s e c t i n g  m u l t i v a r i a t e  geograph ic  da ta .  A v a r i a n t )  of  
t h e  method they p r e f e r ,  'k-means c l u s t e r  a n a l y s i s ' ,  h a s  been u s  
! 
S a t c h e l l ,  Mountford and Brown (1981) i n  a  land c l a s s i f i c a t i o n  of 
the  United Arab Emirates. A f u r t h e r  comparison of a l t e r n a t i v e  
c l a s s i f i c a t i o n s ,  us ing  a sample of g r i d  square d a t a  from t h e  
na t iona l  land c h a r a c t e r i s t i c  da ta  s e t ,  i s  being c a r r i e d  out  by 
D r  D Moss. The r e s u l t s  of t h i s  study w i l l  guide t h e  choice of 
methods f o r  app l i ca t ion  t o  comprehensive c l a s s i f i c a t i o n s  a t  t he  
10  x 10 km l e v e l .  
There i s  no s i n g l e  b e s t  c l a s s i f i c a t i o n  method l i k e l y  t o  be 
unequivocally app l i cab le  t o  a l l  c o l l e c t i o n s  of geographic da ta ,  
and few t o t a l l y  wrong ones. The aim is t o  s e l e c t  one which 
approaches providing the  l e a s t  v a r i a b i l i t y  i n  most c h a r a c t e r i s t i c s  
wi th in  c l a s s e s ,  and t h e  most d i s t i n c t i o n  between c l a s s e s ,  while  
producing a reasonable number of ca t egor i e s  f o r  the  purpose i n  
hand. I t  is convenient i f  these  ca tegor i e s  a l s o  a r e  of r e l a t i v e l y  
uniform s i z e ,  and have geographical ly i n t e r p r e t a b l e  d i s t r i b u t i o n s ,  
a s  an a i d  t o  t h e i r  p resen ta t ion  and discussion.  
From the  r e s u l t s  of the  comparative s tudy of c l a s s i f i c a t i o n  
methods, a l t e r n a t i v e s  w i l l  be explored,  with d i f f e r e n t  s e l e c t i o n s  
of land d a t a ,  f o r  Great B r i t a i n  a s  a  whole, and f o r  p o l i t i c a l  
and geographic suh-divisions.  I t  is hoped t h a t  r e s u l t s  from 
the  chosen methods w i l l  be app l i cab le  i n  a cons idera t ion  of t h e  
geography of major land and land use resources of B r i t a i n .  
4.2 Cor re l a t ion  with spec ies  d i s t r i b u t i o n s  
Species d i s t r i b u t i o n s  of p l a n t s  and animals,  a t  t h e  10 x 10  km s c a l e ,  
have been c o l l a t e d  f o r  many years  by the  Biologica l  Records Centre (BRC), 
formerly of the  Nature Conservancy, and later p a r t  of ITE a t  I 
Monks Wood Experimental S t a t i o n .  The work of BRC has been 
described by Heath and Perr ing  (1979), and examples of spec ie  
d i s t r i b u t i o n  a t l a s e s  based on i ts  work a r e  the  pub l i ca t ions  o 
non-marine molluscs (Kerney 1976), f e r n s  (Jermy et 1978) a 
mammals (Arnold 1978). 
The a v a i l a b i l i t y  now of land c h a r a c t e r i s t i c  da ta  recorded a t  t h i s  
c e l l  s i z e ,  and the  planned devblopment of land c l a s s i f i c a t i o n  from 
these da ta ,  w i l l  allow r e l a t i o n s h i p s  between land cha rac te r  o 
10 x 10 km c e l l s ,  and the  occurrence of spec ies  o r  a s s o c i a t i o  1 s
Of course, i t  must again be emphasised t h a t  the  s t o r e d  d a t a  d f e r  
only t o  the  presence of p a r t i c u l a r  land a t t r i b u t e s  o r  p a r t i c u  a r  
species  somewhere i n  a 10 x 10 km c e l l ,  and thus cannot d i r e c  ly  I 
demonstrate any coincidence between environment and spec ies  i d  a 
habitat/ecosystem re l a t ionsh ip .  Addi t ional ly ,  spec ies  record 
t y p i c a l l y  do not  show the  frequency of a species  i n  a c e l l ,  s mply I t h a t  t h e r e  has been a recorded presence of t h e  spec ies  the re .  , 
The whole quest ion of how one might move on from broad associr t t ions 
of spec ies  i n  these c e l l s ,  t o  be explored and presented throu h 
combined r e t r i e v a l  from d i f f e r e n t  da ta  s e t s .  P o s i t i v e  associ  t i o n s ,  
and the  absence of p a r t i c u l a r  expected a s soc ia t ions  i n  some c 1 11s. 
us ing  c e l l  da ta ,  such a s  w i l l  be poss ib le  between t h i s  land d t a  i 
should provide a useful  broad view of same ecologica l  aspects  
resource assessment s t u d i e s .  
s e t  and the  ava i l ab le  spec ies  records,  t o  d e f i n i t i v e ,  q u a n t i t  t i v e .  j 
i n  
hab i t a t / spec ies  recording and co r re l a t ion  i n  a comprehensive da ta  
se t ,  a s  d i s t i n c t  from having d e t a i l e d  knowledge o n l y  a t  s p e c i f i c ,  
l i m i t e d ,  s i tes,  is  of c o n s i d e r a b l e  importan c e  t o  r e s o u r c e  and 
development impact  e v a l u a t i o n s .  Advances h e r e  w i l l  depend on t h e  
a v a i l a b i l i t y  o f  a p p r o p r i a t e  s t a n d a r d i s e d  f i e l d  d a t a  on h a b i t a t s  
and s p e c i e s ,  which w i l l  i n v o l v e  l a r g e  s c a l e  in format ion  
c o l l e c t i o n  and h a n d l i n g  methods,  i n c l u d i n g  d a t a  from remote 
s e n s i n g  a s  w e l l  a s  ground s o u r c e s .  
4 . 3  Comparison o f  d a t a  a t  d i f f e r e n t  s c a l e s  
Two a s p e c t s  o f  c o r r e l a t i o n  between t h i s  l and  d a t a  s e t  and o t h e r  
t y p e s  and s c a l e s  of ITE d a t a  w i l l  be  e x p l o r e d .  One q u e s t i o n  i s  
whether  t h e  10  x  10  km cel l  d a t a ,  o r  d e r i v e d  l a n d  c l a s s e s , c a n  
be r e l a t e d ,  wi th  mutual b e n e f i t ,  t o  c l a s s e s  o b t a i n e d  from t h e  
sample-based 1 x  1 km E c o l o g i c a l  Survey o f  B r i t a i n  (Bunce ~t a2 
1981 b ,  1983) .  A second ,  more l i m i t e d ,  approach c o u l d  u s e  t h e  
l and  c l a s s i f i c a t i o n  c a r r i e d  o u t  a t  t h e  0 . 5  x 0 . 5  km ' d i s t r i c t '  
s c a l e  f o r  12 s t u d y  a r e a s  t o t a l l i n g  c .  750 km2 i n  t h e  up lands  of 
England and Wales ( B a l l  ct 1981) .  By e x t e n d i n g  t h i s  d i s t r i c t  
s c a l e  d a t a  c o l l e c t i o n  and c l a s s i f i c a t i o n  t o  g i v e  complete  coverage 
o f  t h e  10  x 10  km s q u a r e s  i n  which t h e  s t u d y  a r e a s  f a l l ,  a  Small  
sample w i l l  be a v a i l a b l e  t o  c o n s i d e r  t h e  a s s o c i a t i o n  of upland 
l and  t y p e s  c l a s s i f i e d  a t  two very  d i f f e r e n t  s c a l e s .  I f  encourag ing ,  
f u r t h e r  sample d a t a  might e n a b l e  i n f e r e n c e s  t o  b e  made about  t h e  
d e t a i l e d  composi t ion of a  wider  range o f  10  x  10  km land c l a s s e s .  
4 .4  A d d i t i o n a l  d a t a  
A s  w e l l  a s  t h e  pr imary q u a n t i t a t i v e  d a t a  now h e l d ,  and secondary 
c l a s s i f i c a t i o n s  from these  d a t a  which may use fu l ly  be re ta ine t  
i s  planned t o  add subs id iary  q u a l i t a t i v e  information f o r  each 
$uch information w i l l ,  f o r  example, l ist the  presence i n  c e l l !  
f ea tu res  l i k e l y  t o  be sources of valuable information,  such a1 
Fores t ry  Commission census p l o t s ;  publ ic  and p r i v a t e  research 
experimental farms; Climatological  S ta t ions ;  National  Nature 
Reserves and o t h e r  designated conservat ion areas; t h e  l o c a t i a  
pas t  and c u r r e n t  major ITE research s t u d i e s ;  and the  presence 
major i n d u s t r i a l  e n t e r p r i s e s  such as  power s t a t i o n s ,  sme l t e r s  
prickworks and r e f i n e r i e s .  This type of information w i l l  p ro  
bse fu l  supplement t o  the  quanti@tive d a t a ,  i n  resource evalua  
o r  study a rea  s e l e c t i o n .  
4.5 Improved d a t a  
A 'housekeeping' programme t o  s u s t a i n  and upgrade the  q u a l i t y  
the  present  da ta  s e t  w i l l  continue. I t  i s  c l e a r ,  from some n 
i n  Appendix 2 ,  t h a t  some a t t r i b u t e  measurements could c e r t a i n  
improved by the  s u b s t i t u t i o n  of d a t a  recorded of f  la rger-aca l  
maps, and the advantage from t h e  e f f o r t  requi red  t o  make thes  
improvements w i l l  be  assessed.  Measures o f  some of t h e  chara 
t h a t  have been obtained by r e l a t i v e l y  rapid  methods a s  desc r i  
here  may be replaceable ,  and des i r ab ly  replaced,  by more accu 
measured ma te r i a l  from o t h e r  sources.  Liaison with the  Exper 
Cartography Unit of NERC, a s  i t s  'Ecobase' p ro jec t  i s  develop 
6rovides one p o s s i b i l i t y  here .  Addit ional ly,  new sources of 
should become avai lable  t h a t  w i l l  supersede present  l e s s  s a t i  
ma te r i a l .  The cu r ren t  mapping programmes of the  S o i l  Surveys 
obvious source f o r  such improvement. F i n a l l y ,  i n  cases  where 
land use d a t a  a r e  changing with time, r e t e n t i o n  of compatible 
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more than one period would be desirable,  and may be poss ible ,  t o  
g ive  the opportunity for  comparative h i s tor ica l  analysis .  
5. DATA AVAILABILITY 
The Secre tary  I 
I 
S t a t i s t i c s ,  maps and in terpre t la t ions  of land and land use i n  ormation 4 
I n s t i t u t e  of T e r r e s t r i a l  Ecolo 
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held  i n  t h i s  da ta  set can genera l ly  be provided. Charges mag 
involved. These w i l l  depend on the  q u a n t i t y  of information 
requi red ,  on the  time involved i n  preparing i t ,  and on whether 
can be suppl ied  through s tandard  outputs ,  o r  r equ i re s  i n d i v i t u a l  
programs. Requests should i n i t i a l l y  be d i r ec ted  to :  
be 
i t  
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APPENDIX 1 
INDEX NUMBERS AND GRID REFERENCES OF THE 10 X 10  KM GRID SQUARES 
CONTAINING LAND I N  GREAT BRITAIN 
The index numbers 1-2858 run i n  rows from w e s t  t o  e a s t ,  s t a r t i n g  with 1, i n  a l-square 
row, i n  the  nor th  (a square conta in ing  Out Stack,  o f f  Muckle Flugga, Unst, She t l and) ,  





t h e  e a s t e r n  end of 
- 
- - 
t he  most 
- - 
sou the r ly  
-- 
row (pa r t  of S t  Mary's, 
- - 
- - 
Grid references  a r e  given i n  numeric form. For most of B r i t a i n ,  4-figure g r i d  r e fe rences  
a r e  s u f f i c i e n t ,  but  5 f i g u r e s  a r e  needed f o r  squares nor th  o f  a l i n e  through southern  
Orkney, :o avoid r e p e t i t i o n  of references  f o r  southern English squares. 
The c r i t e r i a  f o r  ' l andl ,and thus f o r  the  inc lus ion  of a g r i d  square i n  the  d a t a  set,are 
I discussed i n  Appendix 2.1. I 
S q u a r e  o u m b e ~ s  an. a r i d  r e i e r s n c e s  
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DETAILS OF ATTRIBUTES I N  THE LAND CHARACTERISTIC DATA SET I 1 
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Page 
5 1 
Appendix 2 . 2  C l i m a t i c  a t t r i b u t e s  
Appendix 2 .3  G e o l o g i c a l  a t t r i b u t e s  / 60 
Appendix 2 . 4  S o i l  a t t r i b u t e s  / 6 4  
Appendix 2 . 5  Topographic  a t t r i b u t e s  6  (i 
Appendix 2 . 8  Conserva t ion  s t a t u s  a t t r i b u t e s  1 75 
Appendix 2 . 6  Land u s e  a t t r i b u C e s  
Appendix 2 . 7  A g r i c u l t u r a l  l and  c l a s s i f i c a t i o n  a t t r i b u t e s  
For  each  d a t a  g roup ,  an i n t r o d u c t i o n  summarises t h e  s o u r c e s  and ome i 
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genkra l  p o i n t s  about  t h e  i n f o r m a t i o n  used  Tab les  then l i s t  t h e  
a t t r i b u t e s ,  i d e n t i f i e d  by group r e f e r e n c e  and a t t r i b u t e  number 
( e . g .  PHYS, 1 ) .  w i t h  s p e c i f i c  p o i n t s  covered i n  f o o t n o t e s .  I 
2.1  Physiographic a t t r i b u t e s  
20 physiographic a t t r i b u t e s  a r e  l i s t e d  i n  Table 2.1. Thei r  source is 
p r i n c i p a l l y  the  1:250 000 s e r i e s  of Ordnance Survey (0s)  maps, of which 
shee t s  1-17 cover Great B r i t a i n .  I n  the  longer term, complete 
s u b s t i t u t i o n  of more accura te  d a t a  of f  the  1:50 000 OS s e r i e s  could be 
des i r ab le ,  but an adequate i n i t i a l  reg ional  and na t iona l  p i c t u r e  of 
the  country 's  physiographic d i v e r s i t y  is provided from the  much more 
r ap id ly  recorded da ta  of f  the  1:250 000 s e r i e s .  Height range 
a t t r i b u t e s  (PIIYS, 10-12) have however been taken a t  t h i s  s t age  from 
1:50 000 maps, because only inadequate f i g u r e s  a re  poss ib le  f o r  many 
g r i d  squares from the  fewer contours and l imi t ed  spo t  he ights  of the  
1:250 000 s e r i e s .  PHYS, 1-9, 15-17 and 19  were measured us ing  a 
100-point g r i d ;  o the r  measurement methods a re  given i n  notes  t o  Table 2.1. 
Two p o i n t s  of d e f i n i t i o n  should be drawn a t t e n t i o n  t o  here.  The 
f i r s t  poin t  concerns the  lower l i m i t s  of ' land a rea '  and ' c o a s t l i n e ' .  
By d e f i n i t i o n  the  c e l l s  recorded a l l  conta in  land.  In some 100 c e l l s ,  
however, the  e x t e n t  of land is very small ,  e i t h e r  because of t h e  way 
10 km g r i d  l i n e s  f a l l  with respect  t o  the  mainland o r  major i s l a n d  
coas t s ,  o r  because the  c e l l  includes only a minor of fshore  i s l e t  o r  
islets. In such cases  t h e  poin t  count measureing method is l i k e l y  t o  
f a i l  t o  record i t s  minimum of 1% land,  and t h e  length of c o a s t l i n e  can 
be only a f r a c t i o n  of a ki lometre.  I n  a l l  these  cases minimum a r e a  
measures of 1% land and a c o a s t l i n e  length of 1 km have been assigned 
t o  the  c e l l .  The converse app l i e s  t o  about 10 predominantly l and  
squares which j u s t  c ross  the  coas t .  These a r e  recorded as having 1% 
s e a ,  and again 1 km c o a s t l i n e .  
The second poin t  concerns the  d e f i n i t i o n  of ' s e a ' .  I t  has been t en 
here t o  inc lude  wide t i d a l  bays connected t o  open water  by narrow t" I 
channels;  a l l  t i d a l  channels between i s l a n d s ;  and t i d a l  e s t u a r i e s  and 
creeks >1 km wide. This a r b i t r a r y  l i m i t  i s  p re fe r red  a s  i t  gener l l y  
sepa ra te s  t h e  s e c t i o n s  of e s t u a r i e s  t h a t  have t i d a l  s h o r e l i n e s ,  I 
c e r t a i n l y  ' c o a s t a l '  i n  cha rac te r ,  from r i v e r  courses which, thOugl st i l l l  t i d a l ,  have banks of ' i n l and '  cha rac te r ,  but  i t  unavoidably I 
excludes a few narrow t i d a l  i n l e t s ,  such a s  occur i n  southwest ~ n $ l a n d  
and south west Wales. 
Northern I r e l and  and the  Channel I s lands  a r e  not covered. ~ t h e r w j s e ,  
the only square with UK land t h a t  has been i n t e n t i o n a l l y  omitted 
the i s l e t  of Rockall,  because of i ts  loca t ion  some 300 km west of the  1 
otherwise f u r t h e s t  w e s t  i s l a n d s  of the  S t  Kilda group. A couple df 
10 x 10 km squares which only have r e e f s  and rocks t h a t  a r e  cover d 
a t  high water  have been omitted (e.g. one containing 'Seven Stone ' ,  I 
o f f  S c i l l y  and another  with some r e e f s  ju s t  e a s t  of Faraid Head, qo r th  
Scot land) .  A few o the r  such squares have been included bu t  only 
where they ca r ry  a l ighthouse o r  l i g h t  (Skerryvore, B e l l  Rock, Th Smalls 1 
Eddystone Rocks and Wolf Rock). i 
APPENDIX TABLE 2 . 1  
PHYSIOGRAPHY DATA GROUP ATTRIBUTES 
I d e n t i f i e d  i n  t h e  d a t a  s e t  a s  PHYS, 1-20. A l l  d a t a  from 1:250 OOC OS maps, 
e x c e p t  f o r  PHYS, 10-12. t aken  from 1 : 5 0  000 OS maps. 
ATTRIBUTES 
Sea and a r e a s  o f f s h o r e  exposed a t  low t i d e  - recorded  a s  $ o f  g r i d  s q u a r e ,  
i n  15, u n i t s .  
PHYS, 1 Sea  ( i n c l u d i n g  ' f o r e s h o r e '  PHYS, 2) 
PHYS, 2  Foreshore  
A l t i t u d e  c l a s s e s  - recorded  a s  % of g r i d  s q u a r e ,  i n  1% u n i t s  
PHYS, 3  Land of a l t i t u d e  0-61 m (0-200 f t )  
PHYS, 4  Land of a l t i t u d e  62-122 m (201-400 f t )  
PHYS, 5  Land of a l t i t u d e  123-244 m (401-800 f t )  
PBYS, 6  Land of a l t i t u d e  245-427 m (801-1400 f t )  
PHYS, 7 Land of  a l t i t u d e  428-610 m (1401-2000 f t )  
PHYS, 8 Land of  a l t i t u d e  611-914 m (2001-3000 f t )  
PHYS, 9 Land of a l t i t u d e  .914 m (3000 f t )  
A l t i t u d e  range - recorded  a s  f i g u r e s  i n  m 
PHYS, 10 Lowest c o n t o u r  o r  s p o t  h e i g h t  r ecorded  i n  g r i d  s q u a r e  
PHYS, 11 Highes t  c o n t o u r  o r  s p o t  h e i g h t  r ecorded  i n  g r i d  s q u a r e  
PHYS, 12 He igh t  d i f f e r e n c e  between h i g h e s t  and lowes t  mapped c o n t o u r  
o r  s p o t  h e i g h t .  
Major r e l i e f  - recorded  a s  t h e  number of  s l o p e  d i r e c t i o n  changes a l o n g  
2  d i a g o n a l  t r a n s e c t s  through t h e  mid-point  of  t h e  s q u a r e  
PHYS, 1 3  Number of changes of s l o p e  d i r e c t i o n  w i t h  '183 m (600 f t )  
h e i g h t  d i f f e r e n c e  t o  n e x t  s l o p e  change 
PHYS, 14 Number of  changes o f  s l o p e  d i r e c t i o n  w i t h  61-182 m (200-600 f t )  
h e i g h t  d i f f e r e n c e  t o  n e x t  s l o p e  change ( 1 . 1 4  is r e c o r d e d  o n l y  
when 1 . 1 3  i s  z e r o )  
S lope  c l a s s e s  - recorded  a s  % of  g r i d  s q u a r e ,  i n  1% u n i t s ,  measured from 
c l a s s e s  drawn from c o n t o u r  s p a c i n g s  
PBYS, 15 Land of  s l o p e  <5@ 
PHYS, 16 Land of s l o p e  5-11' 
PHYS, 1 7  Land o f  s l o p e  >11° 
R e l a t i v e  r i v e r  f r equency  - recorded  a s  a  f r equency  s c o r e  (0-25) from t h e  
number o f  s u b - c e l l s  i n  a  5 x 5 g r i d  o v e r l a y  on t h e  10 x  10 km 
c e l l  which c o n t a i n  any mapped r i v e r .  
PHYS, 1 8  R i v e r  f requency s c o r e  
Water bodies - recorded a s  % of g r i d  square ,  i n  1% u n i t s  
PHYS, 19 Lakes and r e s e r v o i r s  
Coas t l ine  - recorded us ing  a  hand map-measuring wheel, a s  length  i n  km 
PHYS, 20 Coas t l ine  length  
NOTES 
a )  The ex ten t  of land i n  c o a s t a l  c e l l s  ( a s  PHYS, 3-9) is taken a s  a  
s tandard  measure, t o  which o t h e r  da t a  groups a r e  ad jus t ed ,  a s  
discussed i n  Chap te r2  (2.2).  
b )  Sea (PHYS, 1 )  has been defined a s  a l l  open marine areas  inc luding  
s t r a i t s  between i s l a n d s  and the  mainland, a s  wel l  a s  n a t u r a l  
harbours and e s t u a r i e s  '1 km wide. An a r b i t r a r y  junct ion 
between ' s e a '  and ' r i v e r '  (considered a s  p a r t  of t h e  land a r e a )  
i s  thus made i n  e s t u a r i e s  l i k e  t h e  Tay, For th ,  Colne and Thames. 
The ex ten t  of  s e a  inc ludes  any foreshore  a l s o  recorded (PHYS, 2 ) .  
c )  'Foreshore'  i s  t h e  exposed i n t e r t i d a l  zone shown on the  1:250 000 
maps by symbols f o r  s o f t  depos i t s  o r  rock platforms.  Off-shore 
banks a r e  not included.  
d)  Because t h e  OS map s e t  used had contours  i n  f e e t ,  conversions 
t o  met r ic  he ight  ranges necessa r i ly  give apparent ly  cur ious  c l a s s  
l i m i t s .  
e )  The 1:250 000 maps give problems i n  accura te  d i r e c t  measurement 
of a l t i t u d e  c l a s s  a reas  (PHYS, 3-9) and i n  overdrawing s lope  
c l a s s e s  (PHYS, 15-17) on them i n  regions such a s  t h e  Western 
Highlands of Scot land where r e l i e f  i s  very s t rong  and contours  
consequently c l o s e l y  spaced. Data f o r  such a reas  would b e n e f i t  
by s u b s t i t u t i o n  of more accura te ly  measured c l a s s e s  o f f  t h e  
1:50 000 s c a l e  maps. However 2nd s e r i e s  maps a t  t h i s  s c a l e ,  with 
contours  a t  10 m i n t e r v a l s ,  w i l l  not  be complete f o r  some yea r s ,  
s o  t h a t  many a reas  w i l l  continue t o  have 1st s e r i e s  1:50 000 
maps with contours  transformed t o  met r ic  spac ings .  To what 
ex ten t  c r i t i c a l  a r eas  can be use fu l ly  re-recorded of f  e x i s t i n g  
1:50 000 maps is being considered. 
f )  Water bodies (PHYS, 19) as  recorded he re  inc lude  n a t u r a l  lakes  
and man-made r e s e r v o i r s  ( inc lus ion  of the  l a t t e r  being t h e  
only depar ture  i n  t h i s  da ta  group from n a t u r a l  environmental 
a t t r i b u t e s ) .  The omission of small  bodies of water and some 
l a rge  r ecen t  r e s e r v o i r s  on t h e  1:250 00 e d i t i o n  used has  been 
noted a s  a  problem i n  providing accura te  measurements of t h i s  
a t t r i b u t e  (Ba l l ,  Radford and Williams 1983). The p resen t  
measurements w i l l ,  when poss ib l e ,  be s u b s t i t u t e d  by b e t t e r  da t a  
from t h e  l a t e s t  e d i t i o n s  of 1:50 000 maps. A d e t a i l e d  s tudy of 
the  representa t ion  of in l and  waters  on t h e  1:250 000 OS maps by 
Smith and Lyle (1979) suggests  t h a t  the  water bodies on these  
a re  i n  general  those of a r e a  g r e a t e r  than 4 ha. In number 
these a r e  only about 14% of upland water bodies and only a few 
percent  of those i n  lowland B r i t a i n ,  but  they account i n  a r e a ,  
a s  measured i n  the  present  na t iona l  da ta  s e t ,  f o r  82% of the  
o f f i c i a l  f igu re  of 27402 (COI 1981). The a rea  determined by 
poin t  count measurement (2026 km2) is reasonably c lose  t o  the  
f igu re  of 1924 km2 obtained by Smith and Lyle us ing  a d i f f e r e n t  
method. 
g) PHYS, 13-14 a r e  an attempt t o  provide a r e l a t i v e  assessment of 
sur face  r e l i e f  a s  a supplement t o  the  s i n g l e  f igu re  f o r  maximum 
height  d i f f e rence  i n  a square given a s  PHYS, 12. 
I 2.2 Climatic  a t t r i b u t e s  
T e 28 c l ima t i c  a t t r i b u t e s  included a re  l i s t e d  i n  Appendix Tablo 
A 1 a r t  from published 1:625 000 maps of average annual r a i n f a l l ,  
very small-scale maps of long-term averages of most o t h e r  clima1:ic 
A t r i b u t e s  CLIM, 1-8 a r e  taken, as a reas  i n  r a i n f a l l  ranges i n  ach 4 
gdid square,  from the  1941-1970 Annual Average Ra in fa l l  maps, m asured 
by a 20-point g r id .  Other a t t r i b u t e s  i n  t h i s  group have been c l c u l a t e d ,  I 
as  a  s i n g l e  f igu re  f o r  each a t t r i b u t e  applying t o  a  g r i d  square1 from 
c e l l - p l o t t e d  monthly d a t a  f o r  40 x 40 km c e l l s  providing during the  
3 years  Apr i l  1978 - March 1981 by the  Meteorological Off ice  under 
i ts  "Rainfa l l  and Evaporation Calculat ion System" (MORECS). From the  
mgnthly averages of each quan t i ty  f o r  the 40 x 40 km c e l l s ,  s e  onal  
4 d annual 3-year averages have been ca lcu la t ed ,  and these  valu s 
hrive then been applied uniformly t o  a l l  10 x 10 k m  c e l l s  wi th in  a  
40 x 40 km c e l l .  MORECS d id  no t  t o t a l l y  cover the c o a s t a l  a r e a  of 1 
Great Br i t a in .  Where an omitted 10 x 10 km c e l l  is reasonably 1 
I 
adjacent  t o  a  MORECS c e l l ,  t he  da ta  from the  l a t t e r  have been ekt rapola ted  
beyond i t s  l i m i t s  t o  the  adjacent  10 x 10 km squares. In  the  case of 
Shetland and some remote western i s l a n d s  f o r  which no MORECS da ta  were 
2.2. 
only 
p ovided, such ex t rapo la t ion  would have had t o  be s t r e t c h e d  too  
t be acceptable ,  so  short-term Climatic da ta  a r e  not  avai lable  t 
p a r t s  of the  country. Clear ly  a  3-year average i s  not a s  s t a b l e ,  
r e l a t i o n  t o  values from o t h e r  periods of s i m i l a r  length ,  a s  a r e  
va r i ab les  a r e  ava i l ab le ,  ex t rapola ted  from d a t a  from s c a t t e r e d  
c l imatologica l  s t a t i o n s ,  which a re  less f requent  i n  the  more v a i i a b l e  
cl imates of upland B r i t a i n  than they a r e  i n  the  l e s s  c l imat ica l$y  
va r i ab le  but  more populated lowlands. 
I 
f a r  
f o r  these  
i n  
long-term 
averages from periods o f  30 years  o r  so .  The MORECS d a t a  however 
emphasise t h a t  v a r i a b i l i t y  i n  any month from one year  t o  another i n  
a s i n g l e  c e l l  can be g r e a t e r  than v a r i a t i o n  between adjacent  c e l l s  
i n  the  same year .  Since any average d i sgu i ses  such annual v a r i a t i o n s ,  
and the  MORECS mate r i a l  provides t h e  only convenient p o s s i b i l i t y  of 
inc luding i n  t h i s  d a t a  set seasonal  d a t a  f o r  important c l ima t i c  
va r i ab les ,  est imated r ecen t ly  across B r i t a i n ,  i t  has been drawn on 
here .  
APPENDIX TABLE 2 .2  1 
I 
CLIMATE DATA GROUP ATTRIBUTES 1 
I d e n t i f i e d  i n  the  d a t a  set as  CLIM, 1-28. CLIM, 1-8 a re  from 1 
1:625 000 Meteorological Of f i ce  maps of Annual Average R a i n f a l l ,  
1941-1970. CLIM, 9-28 a re  ca lcu la t ed  from monthly 40 x 40 km ce 
based maps provided from Apri l  1978 t o  March 1981 by the Meteoro 
Office Ra in fa l l  and Evaporation Calculat ion System (MORECS). 
Avirage Annual Ra in fa l l  c l a s ses  1941-1970 - recorded as  % of g r i  square ,  









Annual r a i n f a l l  <600 mm (<24 i n )  
Annual r a i n f a l l  600-799 mm (24.31 i n )  
Annual r a i n f a l l  800-999 mm (32-39 i n )  
Annual r a i n f a l l  1000-1199 mm (40-47 i n )  
Annual r a i n f a l l  1200-1599 mm (48-63 i n )  
Annual r a i n f a l l  1600-2199 mm (64-86 i n )  
Annual r a i n f a l l  2200-3199 mm (87-126 i n )  
Annual r a i n f a l l  >3200 mu ('126 in )  
Short-term seasonal  and annual c l ima t i c  a t t r i b u t e s  
a s  average values f o r  each g r i d  square ,  





















Ra in fa l l ,  average t o t a l ,  January-March 
R a i n f a l l ,  average t o t a l ,  April-June 
R a i n f a l l ,  average t o t a l ,  July-September 
R a i n f a l l ,  average t o t a l ,  October-December 
R a i n f a l l ,  average t o t a l ,  year  
A i r  temperature, d a i l y  average, January-March 
A i r  temperature, d a i l y  average, April-June 
A i r  temperature, d a i l y  average, July-September 
A i r  temperature, d a i l y  average, October-December 
A i r  temperature, da i ly  average, year  
Sunshine, da i ly  average, January-March 
Sunshine, d a i l y  average, April-June 
Sunshine, d a i l y  average, July-September 
Sunshine, da i ly  average, October-December 
Sunshine, d a i l y  average, year  
Windspeed, d a i l y  average, January-March 
Windspeed, d a i l y  average, April-June 
Windspeed, d a i l y  average, July-September 
Windspeed, d a i l y  average, October-December 
Windspeed, d a i l y  average, year  
c l a s s e s  have been made regional ly.  The l i t h o l o g i c a l  c l a s ses  used 
involve sub jec t ive  judgements, f o r  example which rocks a re  'hard '  and 
which ' s o f t ' .  GEOL, 18 i s  intended f o r  loose sands and r e l a t i v e l y  f r i a b l e  
and rapid ly  weathering consolidated sandstones,  compared t o  the  massive 
indura ted  sandstones c h a r a c t e r i s t i c  of the  o lde r  rock systems; 
GEOL, 2 0  i s  applied t o  s t r a t a  with unconsolidated c lays  o r  f r i a b l e  
sha les  compared t o  l e s s  r ead i ly  weathered sha les  and s l a t e s .  
GEOL, 22 covers chalk and a few o t h e r  calcareous rocks from younger 
s t r a t a ,  while GEOL, 21 i s  applied t o  o lde r  limestones. 
In t r e a t i n g  su r face  geology,as drawn from maps showing the  na ture  of 
unconsolidated depos i t s  which conceal s o l i d  rock outcrops,  seven 
a t t r i b u t e s  have been used, derived from a s l i g h t  condensation of the  
mapping u n i t s  of the  IGS  d r i f t  shee t s .  
Appendix 3 shows the  equivalence adopted between mapping u n i t s  
on the  source maps and the  derived a t t r i b u t e s  held i n  t h i s  d a t a  set. 
APPENDIX TABLE 2 .3  
GEOLOGY DATA GROUP ATTRIBUTES 
I d e n t i f i e d  i n  the  d a t a  set a s  GEOL, 1-29, derived from mapping 
of the  1:625 000 I n s t i t u t e  of Geological Sciences.  Great B r i t a i  
(North and South) maps of s o l i d  and d r i f t  geology. 
ATTRIBUTES 











Cambrian, Ordovician and S i l u r i a n  
Devonian 
Carboniferous 
Permian and T r i a s s i c  
J u r a s s i c  
Cretaceous 
T e r t i a r y  
Igneous rocks of unspecif ied s t r a t i g r a p h i c  age 














In t rus ive  ac id  igneous rocks and l i t h o l o g i c a l l y  s i m i  
metamorphic rocks (e .g.  g r a n i t e  and gneiss )  
Extrusive ac id  igneous rocks and l i t h o l o g i c a l l y  s i m i  
metamorphic rocks (e .g.  r h y o l i t e  and mica-schist) 
In t rus ive  b a s i c  igneous rocks and l i t h o l o g i c a l l y  s i n  
metamorphic rocks ( e  .g. d o l e r i t e  and hornblende-gnei 
Extrusive b a s i c  igneous rocks and l i t h o l o g i c a l l y  s i n  
metamorphic rocks (e.g. b a s a l t  and hornblende-schist 
Igneous o r  metamorphic rocks of high ferro-magnesian 
composition (e.g. p e r i d o t i t e  and serpent ine)  
Metamorphic quartzose rocks ( q u a r t z i t e )  
Metamorphic calcareous rocks (metamorphosed limeston 
Hard sandy sedimentary rocks (hard sandstones, g r i t s  
Sof t  sandy sedimentary rocks ( s o f t  sandstones and ss 
Hard clayey sedimentary rocks ( s l a t e s ,  sha le s )  
Sof t  clayey sedimentary rocks ( c l ays )  
Hard calcareous sedimentary rocks (limestone) 
Sof t  calcareous sedimentary rocks (chalk) 
Surface geology - recorded as  % of g r i d  square,  i n  4% u n i t s  
GEOL, 23 Bedrock 
GEOL, 24 Boulder c lay  o r  o t h e r  d r i f t  cover with a medium- t o  
tex tured  matr ix 
GEOL, 25 Sand and gravel  d r i f t  cover 
GEOL, 26 'Clay-with-f l ints '  cover 
GEOL, 27 Al luv ia l  cover 
GEOL, 28 Wind-blmn cover 
GEOL, 29 Peaty cover 





























c l a s s e s  have been made regional ly .  The l i t h o l o g i c a l  c l a s ses  used 
involve sub jec t ive  judgements, f o r  example which rocks a re  'hard '  and 
which ' s o f t ' .  GEOL, 18 is intended f o r  loose sands and r e l a t i v e l y  f r i a b l e  
and r ap id ly  weathering consolidated sandstones,  compared t o  t h e  massive 
indura ted  sandstones c h a r a c t e r i s t i c  of the  o lde r  rock systems; 
GEOL, 20 i s  applied t o  s t r a t a  with unconsolidated c l ays  o r  f r i a b l e  
sha les  compared t o  l e s s  r ead i ly  weathered sha les  and s l a t e s .  
GEOL, 22 covers chalk and a few o t h e r  calcareous rocks from younger 
s t r a t a ,  while GEOL, 21 is applied t o  o lde r  limestones. 
In t r e a t i n g  su r face  geology,as drawn from maps showing the  na ture  of 
unconsolidated depos i t s  which conceal s o l i d  rock outcrops,  seven 
a t t r i b u t e s  have been used, derived from a s l i g h t  condensation of the  
mapping u n i t s  of the  IGS d r i f t  shee t s .  
Appendix 3 shows the  equivalence adopted between mapping u n i t s  
on the  source maps and the  derived a t t r i b u t e s  he ld  i n  t h i s  da ta  s e t .  
APPENDIX TABLE 2 .3  
GEOLOGY DATA GROUP ATTRIBUTES 
I d e n t i f i e d  i n  the  d a t a  s e t  a s  GEOL, 1-29, derived from mapping u i ts  
of the  1:625 000 I n s t i t u t e  of Geological Sciences,  Great B r i t a i n  

















Cambrian, Ordovician and S i l u r i a n  
Devonian 
Carboniferous 
Permian and T r i a s s i c  
J u r a s s i c  
Cretaceous 
T e r t i a r y  
Igneous rocks of unspecif ied s t r a t i g r a p h i c  age 







G E ~ L ,  15 







Surface geology - recorded as  % of g r i d  square,  i n  4% u n i t s  i I
I 
In t rus ive  ac id  igneous rocks and l i t h o l o g i c a l l y  s i m i l  r 
metamorphic rocks (e .g.  g r a n i t e  and gneiss )  
metamorphic rocks (e .g.  r h y o l i t e  and mica-schist) 
I 
Extrusive ac id  igneous rocks and l i t h o l o g i c a l l y  s i m i l  r 1 
In t rus ive  b a s i c  igneous rocks and l i t h o l o g i c a l l y  s i m i i a r  
GEOL, 23 Bedrock I 
GEOL, 24 Boulder clay o r  o t h e r  d r i f t  cover with a medium- t o  fl.ne- 
tex tured  matr ix 
GEOL, 25 Sand and gravel  d r i f t  Cover 
GEOL, 26 'Clay-with-f l i n t s '  cover 
GEC)L, 27 Al luv ia l  cover 
G E ~ L ,  28 Wind-blown cover 
GEOL, 29 Peaty cover 
metamorphic rocks ( e  .g. d o l e r i t e  and hornblende-gneis 
Extrusive b a s i c  igneous rocks and l i t h o l o g i c a l l y  simi..ar 
metamorphic rocks (e . g,  b a s a l t  and hornblende-schist) 
Igneous o r  metamorphic rocks of high ferro-magnesian 
composition ( e  .g. p e r i g o t i t e  and serpent ine)  
Metamorphic quartzose rocks ( q u a r t z i t e )  
Metamorphic calcareous rocks (metamorphosed  limestone:^ 
Hard sandy sedimentary rocks (hard sandstones, g r i t s )  
Sof t  sandy sedimentary rocks ( s o f t  sandstones and s a n l s )  
Hard clayey sedimentary rocks ( s l a t e s ,  sha le s )  
S o f t  clayey sedimentary rocks (c lays)  
Hard calcareous sedimentary rocks (limestone) 
Sof t  calcareous sedimentary rocks (chalk) 
5 )  
NOTES 
a)  In o t h e r  da ta  groups with maps a t  the  1:625 000 s c a l e  a 20-point 
g r i d  overlay was used, g iv ing  a rea  measurements i n  5% u n i t s .  
Geology was a l a t e r  da ta  group recorded. I t  was found equal ly  
convenient and s l i g h t l y  more p rec i se  t o  use a 25 poin t  g r i d  g iv ing  
4% area  u n i t s .  Denser poin t  overlays than t h i s  a re  too labor ious  
t o  use a t  t h i s  map s c a l e  and would he inappropr ia te  i n  r e l a t i o n  t o  
the  s impl i f i ca t ion  of map u n i t  boundaries involved i n  preparing 
the  source maps. 
b) Of the  su r face  geology a t t r i b u t e s ,  c lay-with-f l ints  is a minor 
f e a t u r e  loca l i sed  over Cretaceous (GEOL, 7 )  s o f t  calcareous 
sedimentary rocks (GEOL, 22) but  is of s u f f i c i e n t  geological  and 
ecologica l  i n t e r e s t  t o  j u s t i f y  r e t a i n i n g  sepa ra te ly .  'Pea t '  as  
mapped by IGS i s  t y p i c a l l y  of g r e a t e r  p u r i t y  and depth than is  
the  case i n  some a reas  i d e n t i f i e d  i n  the S o i l  da ta  group a s  
dominated by 'Deep Peaty S o i l s  and Peats '  (SOIL, 7 )  so  t h a t  
peaty cover as  defined by the  s o i l  a t t r i b u t e  is more extens ive  
than as  defined by the  geology a t t r i b u t e .  
c )  IGS d r i f t  maps a t  t h i s  s c a l e  do not  d i s t ingu i sh  the  mineralogical  
na ture  of the  d r i f t  s o  t h a t  i t  is not  poss ib le  t o  i d e n t i f y  where 
d r i f t  composition d i f f e r s  s u b s t a n t i a l l y  from t h a t  of the  underlying 
s o l i d  rocks. 
2.4 .Soil a t t r i b u t e s  I 
The 8 a t t r i b u t e s  l i s t e d  i n  Appendix Table 2 . 4  have been s i m p l i f i e  4 I
from the  mapping u n i t s  of t h e  1:l 000 000 S o i l  Map of England andlwales; 
from an unpublished d r a f t  map of s o i l s  i n  Scotland made ava i l ab le  
by M r  R Grant,  S o i l  Survey Department, Macaulay I n s t i t u t e ,  Aberde n ;  
and from a s o i l  map of the  I s l e  of Man by D r  B S Kear. . 
major s o i l  group occurring i n  a s soc ia t ion  with o the r  named s o i l  g oups. 
71 mapping u n i t s  occur on t h e  England and Wales map and 23 on t h e  I 
On Uhe source maps the  mapping u n i t s  are complexes dominated by a 
unpublished S c o t t i s h  map. To reduce these  t o  a few c l a s s e s  c l e a r  y 1 
named 
requkred very g r e a t  f u r t h e r  s impl i f i ca t ion  of already s impl i f i ed  ource 1 
data .  The a t t r i b u t e s  used a r e  c l a s ses  dominated by a s i n g l e  majo i 
s o i l  group, o r  s e v e r a l  c lose ly  s i m i l a r  major s o i l  groups, using ! 
t r a d i t i o n a l  conventional terminology r a t h e r  than the  cu r ren t  b u t , :  
I 
a s  y e t ,  l e s s  widely appreciated cu r ren t  survey nomenclature. A s  + i t h  
I 
t he  geological  d a t a ,  i n i t i a l  recording l i s t e d  the  proport ion of e+ch 
I 
square occupied by the  mapping u n i t s  of the  source maps, using a I 
20-point g r i d  f o r  the England and Wales map, and a 10-point g r i d  
f o r  the  Sco t t i sh  map. The i n i t i a l  da ta  l ists were then e d i t e d  t o  give 
the  s impl i f i ed  c l a s ses .  Appendix 4 gives the  c o r r e l a t i o n s  appl ie  
betdeen mapping u n i t s  on the source maps and the  recorded a t t r i b u  e s .  I 
The s o i l  da ta  group can be expected t o  be s u b s t a n t i a l l y  improvabl I 
i n  the  near  fu tu re  as  a r e s u l t  of the  current  mapping programmes 
the  S o i l  Surveys of England and Wales and of Scotland. The two 
organisa t ions  a r e  producing a new, co ordina ted ,  1:250 000 series of 
s o i l  maps from comprehensive f i e l d  work, which w i l l  g ive  much mord accurate 
I 
source maps. From these  a wider range of s o i l  a t t r i b u t e  ca tegor i+s  could 
use fu l ly  be drawn t o  replace the  present  mater ia l .  I I 
APPENDIX TABLE 2 . 4  
SOIL DATA GROUP ATTRIBUTES 
I d e n t i f i e d  i n  the  da ta  s e t  a s  SOIL, 1-8. Data are s impl i f i ed  from 
mapping u n i t s  of the  1 : l  000 000 S o i l  Map of England and Wales 
published by the  S o i l  Survey of England and Wales, Rothamsted 
Experimental S t a t i o n ,  Harpenden; of an unpublished d r a f t  s o i l  map of 
Scotland made ava i l ab le  by M r  R Grant,  S o i l  Survey Department, 
Macaulay I n s t i t u t e ,  Aberdeen; and of a map of the  s o i l s  of the  I s l e  
of Man a t  1:63 360 by D r  B S Kear (published by North of England 
S o i l  Group 1982). 
Dominant s o i l s  - recorded as  % of g r i d  square ,  i n  5% u n i t s  f o r  England 
and Wales, and 10% u n i t s  f o r  Scotland 
SOIL, 1 







Brown Earth Variants  
Rendzinas o r  Calcareous S o i l s  
Gley S o i l s  
Humus o r  I ron  Podzols o r  Brown Podzolic S o i l s  
Peaty Podzols 
Peaty Gleys 
Deep Peaty S o i l s  and Pea t s  
Immature o r  S k e l e t a l  S o i l s  
NOTES 
a) A t t r i b u t e  SOIL, 1 covers a reas  dominated by freely-drained mineral 
s o i l s ;  SOIL, 2 a reas  dominated by shallow o r  deeper s o i l s  
associa ted  with lime-rich parent  ma te r i a l s ,  inc luding calcareous 
dune sands i n  Scotland;  SOIL, 3 a reas  dominated by poorly drained 
non-peaty s o i l s ;  SOIL, 4  areas  dominated by f r e e l y  drained upland 
marginal s o i l s  and lowland heath s o i l s ;  SOIL, 5 and 6 a reas  
dominated respect ive ly  by moderately and very poorly drained 
peaty-topped moorland and h i l l  s o i l s ;  SOIL, 7 areas  dominated by 
organic s o i l s ;  and SOIL, 8 covers a reas  dominated by shallow 
s o i l s  with rock outcrops (Ranker va r i an t s )  i n  Scotland and 
s i l i c e o u s  coas ta l  dune sands. Other s o i l  groups occur as  
subordinate a s soc ia t e s  of the  named dominant s o i l s ,  and these  
l a t t e r  may occur as  subordinate members of o the r  a t t r i b u t e  
c l a s s i f i c a t i o n s .  
b)  On the  s o i l  map of England and Wales, a mapping u n i t  shows major 
urban areas .  Because i t  is not  reasonable t o  make assumptions 
about the  na ture  of any s o i l  cover i n  such a reas ,  t he  procedure 
of equating the  ex ten t  of SOIL, 1-8 with the  s tandard a rea  of 
land f o r  a square has not  been applied t o  s o i l  d a t a .  
A t t r i b u t e s  TOP, 1-3 give the  number of se t t lements  named on the  
1:250 000 maps, i n  three  broad s i z e  ca tegor ies .  'Towns' records 
2.51 Topographic a t t r i b u t e s  
Th$ 1:250 000 s e r i e s  Ordnance ~ u r j e y  maps provide s i x  of the  seven 
I 
top(ographic a t t r i b u t e s  included i Appendix Table 2.5, t he  seven.:h " 
be?ng f i g u r e s  f o r  the  t o t a l  popul$tion of each 10 x 10 km g r i d  
i n  1970,  supplied by the  Off ice  o i  Population Censuses and Surveys. 
s epa ra te ly  named a reas  blocked i n  grey;  ' v i l l a g e s '  a re  named 
settlements shown on the  maps a s  having 5 o r  more ind iv idua l  
'bui lding '  symbols; 'hamlets '  a r e  named se t t lements  with less t h  I 
ctrll 
5 'bui ld ing '  symbols. These a t t r i b u t e s  g ive  a p i c t u r e  o f  the  
frequency of se t t lement  c e n t r e s ,  bu t  t h e  t o t a l  populat ion of a g i d  I 
square (TOP, 7 )  and the  measured a r e a  of urban land ( i n  the  land use 
d a t a  group, USE, 6) a r e  a l t e r n a t i v e ,  p re fe rab le ,  i n d i c a t o r s  of s t t lement  t 
p a t t e r n s .  1 I 
I 
Other a t t r i b u t e s  i n  t h i s  d a t a  group give r e l a t i v e  dens i ty  f igured f o r  
I 
t he  communication network wi th in  @ells, with sco res  on s c a l e s  of 1 
0-25 f o r  the  frequency of major roads, minor roads and rai lways,  
APPENDIX TABLE 2.5 
TOPOGRAPHY DATA GROUP ATTRIBUTES 
I d e n t i f i e d  i n  the  da ta  set a s  TOP, 1-7. A t t r i b u t e s  a r e  recorded from 
1:250 000 OS maps, except  f o r  t h e  populat ion f i g u r e s  which were 
supplied by the  Office of Population Censuses and Surveys (OPCS) 
ATTRIBUTES 
Sett lements  - recorded a s  number counts 
TOP, 1 Towns 
TOP, 2 Vi l lages  
TOP, 3 Hamlets 
Communications - recorded a s  a r e l a t i v e  frequency sco re ,  0-25,from 
the  number of sub-ce l l s  i n  a 5 x 5 g r i d  overlay on the  
10 x 10 km c e l l  which conta in  the  s p e c i f i e d  map f e a t u r e  
TOP, 4 Major roads (defined as  motorways and roads coloured red  o r  
brown on the  1:250 000 OS map) 
TOP, 5 Minor roads (defined a s  uncoloured roads on t h e  
1:250 000 OS map) 
TOP, 6 Railways ( i n  use) 
Population - recorded a s  t h e  t o t a l  f i g u r e  f o r  each c e l l  a t  t he  1970 
census, as  supplied by the  OPCS 
TOP, 7 Tota l  populat ion,  1970 
NOTES 
a)  This s c a l e  of map records v i r t u a l l y  the  e n t i r e  railway network, 
but i n e v i t a b l y ,  due t o  space c o n t r a i n t s ,  only a s e l e c t i o n  of 
the  a c t u a l  road network, s o  t h a t  a h igher  proport ion of a c t u a l  
roads is shown i n  less s e t t l e d  a reas  than i n  densely s e t t l e d  
a reas .  
b) The population da ta  (TOP, 7) a r e  he ld  a s  x lo-' of the  a c t u a l  
populat ion f igu res ,  rounded up t o  the  next  h igher  100. Thus a 
da ta  e n t r y  of 1 means a populat ion between 1 and 100; a d a t a  
e n t r y  of 2 a population between 101 and 200, e t c .  This was 
des i r ab le  t o  reduce t h e  range involved (1-897265). Sums of 
populat ions f o r  groups of squares w i l l  thus  be small  over- 
e s t ima tes .  population da ta  should not  be quoted f o r  pub l i ca t ion  
without the  approval of OPCS. 
A l l  o t h e r  land use  a t t r i b u t e s  come from computations t o  t h e  10  x 0 km 
g r i d  cell b a s i s  of t h i s  d a t a  set from the  o f f i c i a l  a g r i c u l t u r a l  
s t a t i s t i c s  f o r  1972. S t a t i s t i c s  CQllected annually from farmers 
a r e  made ava i l ab le  on a pa r i sh  basas,  i n  England and Wales by the  
1 
Mini~stry of Agr icul ture ,  F i s h e r i e s  and Food, and i n  Scotland by 
t h e  Department of Agr icul ture  and F i she r i e s  f o r  Scotland.  The 
a l l o c a t i o n  of p a r i s h  d a t a  t o  a g r i d  square b a s i s  *as c a r r i e d  out  tt 
2.6 Land use a t t r i b u t e s  
Tabqe 2.6 lists 22 a t t r i b u t e s  of tqis da ta  group. A t t r i b u t e s  USE, 
( f o r e s t  and woodland) and USE, 6 (lerban) a r e  taken from maps, the  
f i r s t  of these  from the  1:50 000 08 series. The second w a s  a l s o  
measured from t h i s  series f o r  Scotland b u t ,  f o r  England and Wales, 
from 1:250 000 'Developed Area' maps produced by t h e  Department o:k 
the  Environment i n  1969 from an a i S  photo survey. 
the  Edinburgh Regional Computing Centre,  us ing  s t a t i s t i c s  as  previously 
5 
t o  use these  s t a t i s t i c s  and f o r  t h e i r  provis ion  i n  a form s u i t a b l  t 
empJoyed f o r  the  a g r i c u l t u r a l  a t l a d e s  of Professor  J T Coppock 
I 
(Codpock 1976 a ,  b ) .  ITE is g r a t e f u l  t o  Professor  Coppock, the  
Edinburgh Computing Centre and the  respect ive  Min i s t r i e s  f o r  
f o r  t h i s  d a t a  set .  Figures f o r  1972 were used because those f o r  l a t e r  
p e m . s s i o n  
yearns were not  a v a i l a b l e  a t  Edinburgh when the  computing was c a r r  ed  ou t .  
I I 
I t  must be made c l e a r  t h a t  t h e r e  a r e  considerable d i f f i c u l t i e s  wh ch 
prevent  acceptance a t  face  value of t h e  q u a n t i t a t i v e  d e t a i l  of t h  se 
s t a t i s t i c s  a t  i nd iv idua l  c e l l  l e v e l ,  a s  d i s t i n c t  f r o m  t h e i r  r eg io  a 1  
sweep. This is e s p e c i a l l y  the  case i n  upland a reas  where pa r i she  
can contain p a r t i c u l a r l y  d ive r se  l i n d  types and hence land uses.  
I 
The problems run through from the  o r i g i n a l  d e f i n i t i o n s  of i n d i v i d  
s t a t i s t i c s ,  t h e i r  method of c o l l e c t i o n  and checking, and t h e i r  
presenta t ion  on a  pa r i sh  b a s i s ,  t o  the  i n e v i t a b l e  e f f e c t s  of transforming 
pa r i sh  s t a t i s t i c s  t o  a  c e l l  b a s i s .  
The f i r s t  d i f f i c u l t y  with the  source da ta  f o r  the  purpose of t h i s  
d a t a  set  i s  t h a t  some ca tegor ies  used on the  S c o t t i s h  pa r i sh  r e t u r n  
forms f i l l e d  i n  by ind iv idua l  farmers d i f f e r  from those used i n  
England and Wales, e s p e c i a l l y  i n  the  c a t t l e  sec t ion .  Because t h e  
a t t r i b u t e s  used i n  t h i s  d a t a  s e t  a r e  a  s impl i f i ca t ion  and reduction 
of more numerous indiv idual  headings on the  forms, dec is ions  were 
i n i t i a l l y  required t o  ensure a s  c lose  an equivalence as poss ib le  
i n  such cases between the  ca tegor i e s  used f o r  an a t t r i b u t e  from t h e  
England and Wales r e t u r n s ,  and from the  Sco t t i sh  da ta .  I t  is bel ieved 
t h a t  these  dec is ions  w i l l  have ensured acceptable compat ib i l i ty  
between a t t r i b u t e s  nor th  and south of the  S c o t t i s h  border .  
Secondly the re  is no c e r t a i n t y  t h a t  a l l  farmers i n t e r p r e t  t he  requirements 
of the  forms uniformly. There i s  a  p a r t i c u l a r  problem with regard t o  
u n c e r t a i n t i e s  i n  d e f i n i t i o n  and recording of 'farmland under rough 
g r a z i n g ' ,  which Coppock notes  is "the l e a s t  well-known s t a t i s t i c a l l y  
of a l l  the  major ca tegor i e s  of land use i n  t h e  country". Another 
aspect  is t h a t  farmers genera l ly  record land on a  s i n g l e  farm on one 
r e t u r n ,  not d i s t ingu i sh ing  whether the  farmland f a l l s  i n  more than one 
par ish .  A l l  d a t a  f o r  the  farm a r e  then t r e a t e d  as  r e l a t i n g  t o  the  
pa r i sh  i n  which t h e  farmhouse is s i t u a t e d .  
In transforming pa r i sh  d a t a  t o  a  c e l l  b a s i s ,  o the r  devia t ions  from 
r e a l i t y  e n t e r  i n  areas  with complex land uses.  Pa r i sh  data a l ready 
conceal  i n t e r n a l  v a r i e t y  i n  t h e  case of pa r i shes  with widely d i f  e r i n g  1 
types of land and land use.  The only p r a c t i c a l  way of transform+g 
pa r l sh  t o  cel l  da ta ,  without i n  eSfec t  a n a t i o n a l  re-survey, i s  o 
a l l b c a t e  t h e  values f o r  a pa r i sh  Uniformly t o  a l l  g r i d  c e l l s  whi h i 
f a l l  e n t i r e l y  wi th in  the  pa r i sh ,  m d  dea l  wi th  g r i d  cells which t r add le  i 
par i sh  boundaries by propor t ional  a l loca t ions .  For previous wo 4 in 
i n  l o c a l  d e t a i l  from t h e  t r u t h ,  p a r t i c u l a r l y  i n  complex upland a e a s .  i 
Edinburgh, d a t a  had already been prepared on a 1 x 1 km c e l l  
and these  were amalgamated t o  the  10 x 10 km s c a l e  f o r  ITE. 
The outcome i s  a p i c t u r e  which i s  broadly c o r r e c t ,  but  which 
A s  a known example, t he  pa r i sh  of the  Small I s l e s  of f  the  w e s t  c 
of hainland Scotland,  south of ~ k d e ,  inc ludes  sma l l e r  i s l a n d s  w i  
I 
sca.le,  
dev ia t e s  
s i g n i f i c a n t  a g r i c u l t u r e ,  and a l a r g e r  i s l a n d  (Rhum) owned and m 
a s  a National  Nature Reserve with minimal a g r i c u l t u r a l  s tock .  
pa r i sh  da ta  a r e  d i s t r i b u t e d  ac ross  a l l  1 x 1 km c e l l s  which make 
parbsh, t h e  10 x 10 km c e l l s  cont4ining Rhum a r e  recorded i n  t h i  
datia set a s  having the  g r e a t e r  p a r t  of sheep and c a t t l e  of t h e  o 
i s l a n d s i n t h e  p a r i s h ,  though no sheep and very few c a t t l e  a r e  a c  u a l l y  
present  on Rhum. In t h i s  case  the  ' e r r o r '  is known t o  the  compi f ers 
i 
of t h e  d a t a  s e t  and could be e d i t e d  out but i t  i s  impossible co r  e c t l y  
t o  ladjust a l l  such transformation ' e r r o r s ' .  I 
The o v e r a l l  reg ional  view of recent  a g r i c u l t u r a l  land use t h a t  i g  
obtained from the  recorded d a t a  however conforms reasonably t o  
d is i t r ibut ions  p l o t t e d  by Coppock (1976 a ,  b)  and t o  t o t a l  a reas  
s tock  numbers f o r  England, Scotland and Wales. A t  p re sen t ,  and 
i n  the  foreseeable  f u t u r e ,  t he re  are un l ike ly  t o  be  a l t e r n a t i v e  
and 
rrobably 
f i g u r e s  
t h a t ,  with any reasonable l e v e l  o i  e f f o r t ,  can be made more accu 
app l i cab le  to g r i d  cells. 
I 
APPENDIX TABLE 2.6 
LAND USE DATA GROUP ATTRIBUTES 
I d e n t i f i e d  i n  the  d a t a  s e t  a s  USE, 1-22. USE, 5 is from 1:50 000 OS maps; 
USE, 6 is a l s o  from 1:50 000 maps f o r  Scotland but from 1:250 000 
'Developed Area' maps (1969) of the  Department of the  Environment f o r  
England and Wales. Other a t t r i b u t e s  a re  from s t a t i s t i c s  computed i n  t h e  
Edinburgh Regional Computing Centre from da ta  reworked on behalf of 
Professor  J T Coppock, Department of Geography, Universi ty of Edinburgh, 
from pa r i sh  r e t u r n s  f o r  1972 suppl ied  by t h e  Ministry of Agr icul ture ,  
F i she r i e s  and Food, and the  Department of Agricul ture and F i s h e r i e s  f o r  
Scotland. 
ATTRIBUTES 
Agr icu l tu ra l  land use - recorded a s  % of g r i d  square ,  from s t a t i s t i c s  
f o r  1972 
USE, 1 Farmland under c u l t i v a t i o n  f o r  crops o the r  than g rass  
USE, 2 Farmland under sown ("improved") g ras s  
USE, 3 Farmland under rough grazing 
USE, 4 Tota l  farmland (a s  USE, 1-3) 
Other major land uses - recorded as g of g r i d  square,  i n  1% u n i t s  
USE, 5 Forest  and woodland 
USE, 6 Urban development 
USE, 7 Balance of land i n  uses o t h e r  than a g r i c u l t u r e ,  
f o r e s t  and woodland, o r  urban development ( a s  100 (or  area 
of land) - USE, 4-6) recorded only where p o s i t i v e  value 
(see note a ) ) .  
Individual  a g r i c u l t u r a l  crops - recorded a s  % of g r i d  square ,  from 














Sugar bee t  
Stockfeed crops 
H o r t i c u l t u r a l  crops - vegetables 
H o r t i c u l t u r a l  crops - f r u i t  
Tota l  ex ten t  of s p e c i f i e d  crops ( a s  USE, 8-16) 
Farmland Livestock - recorded a s  numbers i n  g r i d  square,  from s t a t i s t i c  






17  Dairy c a t t l e  
18 Beef c a t t l e  
19 Sheep 
20 Pigs 
21 Poul t ry  
Workers employed i n  a g r i c u l t u r e  - recorded a s  number i n  g r i d  squa 
from s t a t i s t i c s  f o r  1972 
USE, 22 Tota l  r e g u l a r  and casua l  farm s t a f f  i 
NOTBS l 
a) Problems i n  the  i n i t i a l  s t a t i s t i c s  and t h e i r  transforma 
above, c r e a t e  d iscrepancies  between t h e  a c t u a l  land a r e  
and t h e i r  a g r i c u l t u r a l  uses.  A g r i d  c e l l  would be expected 
a g r i c u l t u r e  (USE, 4 ) ,  f o r e s t  (VSE, 5) and perhaps urban 
a d d i n g  up t o  equal ,  o r  be l e s s  than,  the  t o t a l  land of 
ba lance  then being a l l o c a t a b l e t o  miscellaneous ' o the r  
I n  p r a c t i c e ,  USE 4-6 (and o f t e b  USE, 4 alone) exceed 100. 
poss ib le  t o  round down the  crop,  improved g rass  and rough g 
f i g u r e s  propor t ionate ly  t o  ensbre t h a t  USE, 4-6 d id  n o t  exc 
This ,  though cosmetical ly d e s i t a b l e ,  would s t r a y  even f  
r e a l  s i t u a t i o n  than these  da ta  a l ready do, and t h e  a l t e  
been adopted of leaving  t h e  f i F r e s  a s  they a r e ,  and a 1  
t o  ad jus t  i nd iv idua l  dev ia t ions  a s  he th inks  bes t  when 
outputs .  This da ta  group i s  thus  an exception t o  the  c  
land t o t a l s  measured from d i f f e r e n t  source maps f o r  d i f  
groups i n  each square which has been widely appl ied  t o  
d a t a  (see Chapter 2, 2.2).  I t  a l s o  means t h a t  USE, 7 i 
except i n  the  c l e a r  cases  of small  a reas  known t o  have 
use,  and i n  which a l l  t h e  small  e x t e n t  of l and  has been 
USE, 7 .  
1 
For England and Wales an a l t e r n a t i v e  measure of land i n  non 
use is given i n  t h e  Agr icu l tu ra l  Land C l a s s i f i c a t i o n  (ALC) 
a s  a t t r i b u t e  ALC, 6 .  However t h i s  c l a s s  inc ludes  some majo 
and urban land a reas  but  not a l l  of these ,  a s  w e l l  a s  a  few 
na tu re  reserves  and a i r f i e l d s  which may i n  f a c t  have subord 
p a s t o r a l  a g r i c u l t u r a l  use. In Scotland, the  d r a f t  ALC maps 
only the  major c i t i e s  a s  non-agr icul tura l  land,  s o  t h a t  t h e  
comparison poss ib le  between the  f igu res  f o r  a t t r i b u t e  ALC, 
Scotland and i n  the  r e s t  of Gneat B r i t a i n .  A t  p resent  no p 
f i g u r e s  f o r  the  o v e r a l l  balanae of land uses  have been loca  
could be appl ied  t o  g r i d  c e l l q .  
Livestock f i g u r e s  a re  held a s  x 10-I f o r  sheep (USE, 19) and p i g s  
(USE, 201, and a s  x f o r  Poul t ry  (USE, 21) ;  t h e  print-ou 
being rounded up t o  the  next Yigher 10 o r  100. A record of 
USE, 19 thus r e f e r s  t o  30 sheep (ac tua l ly  a  value of between 
and f o r  USE, 21 r e f e r s  t o  300 pou l t ry  ( ac tua l ly  a  value of 
and 300). 
f i g u r e s  
' 3 '  f o r  
21 and 30) 
b€tween 201 
I 
2 . 7  Agr icu l tu ra l  land c l a s s i f i c a t i o n  a t t r i b u t e s  
This da ta  group conta ins  6 a t t r i b u t e s ,  l i s t e d  i n  Appendix Table 2 . 7 ,  
determined off  published and unpublished maps, using 100- and 20-point 
g r i d s  respect ive ly .  The source d a t a  f o r  England and Wales a r e  t h e  
1:250 000 Agr icul tura l  Land C l a s s i f i c a t i o n  maps published by the  
Ministry of Agr icul ture ,  F i she r i e s  and Food. S imi la r  maps have 
not been published f o r  Scotland,  but  a  compatible d r a f t  map has  been 
suppl ied  f o r  the  purpose of t h i s  da ta  s e t  by M r  Campbell Clark of 
the  Department of Agricul ture and F i she r i e s  f o r  Scotland. These 
c l a s s i f i c a t i o n s  take i n t o  account a  combination of n a t u r a l  environment 
f e a t u r e s ,  of c l ima te ,  physiography and s o i l ,  t h a t  a f f e c t  a g r i c u l t u r a l  
productive capaci ty and v e r s a t i l i t y ,  i n  gradings which cover decreasing 
v e r s a t i l i t y  f o r  a rable  use ,  from c l a s s  1 downwards. 
Some modif icat ions t o  t h e  England and Wales system now under 
development a r e  aimed a t  sub-dividing the  most ex tens ive  c l a s ses  
(3  and 5) t o  counter the  inference  o f t en  made t h a t  c l a s s  3 i s  " th i rd-  
c lass"  a g r i c u l t u r a l  land,  and t o  d i s t ingu i sh  d i f f e r e n t  l e v e l s  of 
ac tua l  and p o t e n t i a l  product iv i ty  within the wide v a r i e t y  of h i l l  
land i n  c l a s s  5 .  I f  maps including such modif icat ions become 
comprehensively ava i l ab le  then t h i s  d a t a  group can be revised  and 
expanded. 
I I 
APPENDIX TABLE 2.7 
I d e n t i f i e d  i n  t h e  da ta  s e t  a s  ALC, 1-6. From 1:250 000 publishe maps of 
t h e M i n i s t r y  of Agr icul ture ,  Fishepries and Food f o r  England and a l e s ,  
a n d  from an unpublished d r a f t  map of t h e  Department of Agricul tu e l 
and F i s h e r i e s  f o r  Scotland.  1 
I 
1 ATTRIBUTES I 
Agrncultural  land  c l a s s e s  - recorded a s  % of g r i d  squares i n  1% its f o r  
England and Wales, and 5% u n i t s  f d r  Scotland t I I 
ALC, 1 Land with very minor o r  no l i m i t a t i o n s  t o  a wide range f a rab le  
a g r i c u l t u r a l  use 
ALCI, 2 Land with some minor l imll tat ions t o  a wide range of a r a  le 
a g r i c u l t u r a l  use 
ALC, 3 Land with moderate l i m i t a t i o n s  t o  a rab le  a g r i c u l t u r a l  u e 
ALC, 4 Land with severe  l i m i t a t i o n s  t o  a rab le  a g r i c u l t u r a l  use  
ALO, 6 Land pr imar i ly  i n  non-ag@icultural  use 
I 
1
ALC, 5 Land wi th  very severe  l i m i t a t i o n s  t o  arable  a g r i c u l t u r a  use I 
NOTES 
I a )  The unpublished S c o t t i s h  d r a f t  map uses ca tegor i e s  
1 A+, A, B+ and B,  B- and C, D. 1 These can be equated 
ALC c l a s s e s  1-5 i n  England and Wales, and t h i s  has I 
d a t a  group. 
b) On the  S c o t t i s h  map, the  'non-agricul tural  use '  category on1 
major c i t i e s .  On the  maps of England and Wales, some urban 
l a rge  s e c t o r s  of ' l and  i n  o thdr  uses '  (such as  major f o r e s t s  
a i r p o r t s  and l a r g e  conservat i6n areas)  a r e  
have been combined here  a s  a t t r i b u t e  ALC, 6 but  t h i s  
n o t  represent  the  same t h i n g  i n  Scotland a s  i n  
A s epa ra te  measure of urban land f o r  a l l  g r i d  
a t t r i b u t e  USE, 6 i n  the  land i s e  d a t a  group. 
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2 . 8  Conserva t ion  s t a t u s  a t t r i b u t e s  
T h i s  d a t a  g roup  a t  p r e s e n t  i n c l u d e s  6 a t t r i b u t e s ,  l i s t e d  i n  Appendix 
Tab le  2 .8 .  CONS, 1 and CONS, 3 r e c o r d  t h e  p r e s e n c e  w i t h i n  a  s q u a r e  o f  
s p e c i f i c  N a t i o n a l  P a r k s  (NP) o r  Areas o f  Outs tand ing  N a t u r a l  Beauty (AONB), 
d e s i g n a t i o n s  i n  u s e  i n  England and Wales. For  t h e s e  c a t e g o r i e s ,  t h e  
e x t e n t  o f  t h e  i d e n t i f i e d  NP o r  AONB i n  a  s q u a r e  i s  recorded  a s  a t t r i b u t e s  
CONS, 2 and CONS, 4 r e s p e c t i v e l y .  The remaining a t t r i b u t e s  a r e  p r e s e n c e  
r e c o r d s  of s q u a r e s  which c o n t a i n  any d e s i g n a t e d  ' H e r i t a g e  C o a s t '  (England 
and Wales),  o r  which i n c l u d e  p a r t  of any ' S c e n i c  Area '  ( S c o t l a n d )  a s  
proposed by t h e  C o u n t r y s i d e  Conmission f o r  S c o t l a n d .  
The p r e s e n c e ,  and p o s s i b l y  t h e  e x t e n t ,  o f  N a t i o n a l  Na ture  Reserves ,  and 
perhaps  a l s o  o f  S i t e s  o f  S p e c i a l  S c i e n t i f i c  I n t e r e s t ,  a s  d e s i g n a t e d  by 
t h e  Nature  Conservancy C o u n c i l ,  w i l l  be  added t o  t h i s  a t t r i b u t e  group 
i n  t h e  n e a r  f u t u r e .  
APPENDIX TABLE 2 . 8  
CONSERVATION STAT$JS DATA GROUP ATTRIBUTES 
I d e n t i f i e d  i n  t h e  d a t a  set a s  CONS, 1-6, from maps f o r  England 
Wales s u p p l i e d  by t h e  Count rys ide  Commission (CONS, 1 5  and f 
~ c b t l a n d  (CONS, 6 )  from ' S c o t l a n d ' s  S c e n i c  H e r i t a g e '  ( C o ~ n t r y S i  
Commission f o r  S c o t l a n d  1978).  
ATTRIBUTES 
~ 
CO$S, 1 and 3 a r e  e n t e r e d  a s  t h e  r e f e r e n c e  number o f  any NP or AONB 
Refe rence  numbers f a r  NP and AONB, as e n t e r e d  i n  CONS, 1 add CONS, 3 
t h b t  o c c u r s  i n  a s q u a r e  o r  a s  0 i l f  no NP o r  AONB is  p r e s e n t .  I n  
c a s e s  where more t h a n  one s u c h  a r e a  f a l l s  i n  a s q u a r e ,  o n l y  t h e  
e x t e n s i v e  is r e c o r d e d .  CONS, 2 and 4 g i v e  t h e  e x t e n t  o f  t h e  
NP o r  AONB, i n  1% u n i t s .  CONS, 5 and 6 n o t e  t h e  p r e s e n c e  o f  
' H  r i t a g e  C o a s t '  o r  'Scen ic  Area'  by t h e  e n t r y  1, and t h e i r  ? by t h e  e n t r y  0. 
CONS, 1 P r e s e n c e  of a N a t i o n a l  Park  (by its r e f e r e n c e  number) 
CONS, 2 E x t e n t  o f  t h e  i d e n t i f i e d  NP 
CONS, 3 P r e s e n c e  o f  an Area of O u t s t a n d i n g  N a t u r a l  Beauty (by 
r e f e r e n c e  number) 
CONS, 4 E x t e n t  o f  t h e  i d e n t i f i e d  AONB 
CONS, 5 P r e s e n c e  o f  d e c l a r e d  H e r i t a g e  Coas t  
CONS, 6 P r e s e n c e  o f  s u g g e s t e d  S c o t t i s h  S c e n i c  Area 
N a t i o n a l  P ~ r x  (CONS, 
t h e  few 
most 
i d e n t i f i e d  
absence  
i ts  
1 Northumberland 
2 Lake D i s t r i c t  
3 Y o r k s h i r e  Dales  
4 ? f o r t h  York Moors 
5 ?eak D i s t r i c t  
6 Exlnoor 
7 Dar tnoor  
8 Snoedonia  
9 Pe~lbroki:shi r e  C o a s t  
10  i r c c o n  Rearons 
1) & r e a s  --- o f. - O u t s t a n d i n g  . - - . - . . - -- N a t u r a l  
1 Northumberland Coast  18 S u r r e y  
2 Solway Coast  19  Kent 
3 Arns ide  and S i l v e r d a l e  20 E a s t  
4 F o r e s t ,  o f  Bowland 2 1  Sussex  
5 L i n c o l h s h i r e  Wolds 22 Chiches 
6 Xorfolk  Coas t  2 3  South  
7 Cannock Chase 24 Isle o f  
8 S h r o p s h i r e  H i l l s  25 Dorse t  
9 S u f f o l k  Coas t  and Heaths  26 North 
10 ! ~ : L * I v c I ~ ~  11i l l s  27 E a s t  
1 1  n?dl l ;~n  Vale 25  South 
12 V;)c Val Icy  29 I s l e s  
1 3  Cot S Y O ~  ds 30 CornkaI 
1 4  Chi l t e r n s  31 Anglescy 
15 ' I  H i  11s 32 I.Leyn 
!I5 !:t,~-th vc.:.?e:x D ~ e n s  33 Gouer 
17 Q!:h:~tt>ck H i l l s  
B z a x t y  (CONS, 3 )  
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a f  S c i l l y  
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APPENDIX 3 77  CORRELATION OF GEOLOGY SOURCE W P  UNITS WITH GEOWGTCAL 
DATA GROUP ATTRIBUTES 
a )  S o l i d  Geology - South Shee t  
A t t r i b u t e  a l l o c a t i o n  i n  Geology Da ta  Croup 
Map u n i t  symbol 
S t r a t i g r a p h y  L i t h o l o g y  
I 
G o t h i c  D* 
Goth ic  G* 
7.  
) Symbols U-T recorded  h e r e  
) e i t h e r  as t h e i r  g i v e n  
) s t r a t i g r a p h i c  age  (1-8).  
) o r  a s  a t t r i b u t e  9  where no 
) age is g i v e n  on t h e  s o u r c e  
maps 
G o t h i c  X** 1 11 
- 
a, a l -2 ,  a 3  2  1 9  (17)  
b ,  b l ,  b 2 ,  -- b 3 ,  b 5 ,  b 6 ,  b7 2  1 9  
b5-7 l i m e s t o n e  
-- - 
2 2 1  
c,  c2 ,  c 3  *** 3 1 7  
c  1 3 1 7  (18) 
c2 l i m e s t o n e  3 2  1 
d2 conglomerate  4 17 
d2 4 2  1 
d4 * * * * ,  d5, d6 4 1 7 ,  19 
. ." -,, 
e 5 1 1 ,  LO 
2 1  e', e 2  5 
e 3 ,  e5 
- 
5 1 8 ,  20 
e4 
-- - . 
5 2 1  
1 5  f l - 3 ,  *A-5L 1 8  (17)  
Map u n i t  symbol 
C) D r i f t  Geology - Korth  and South  Shee t s  
A r e a s  l e f t  w h i t e  on map; L a n d s l i p  ; C r a g  2 3 
Boulder  c l a y  and m o r a i n i c  d r i f t  24 
R i v e r  t e r r a c e  d e p o s i t s  (mainly  sand  and e r a v e l :  
- 
Raiiekl beach and mar ine  d e p o s i t s ;  G l a c i a l  sand  
and g r a v e l ;  Sand and g r a v e l  of u n c e r t a i n  age  o r  
o r i g i n  25 
Clay-With-f l i n t s  26 / t 
L a c u s t r i n e  c l a y s ,  silts and s a n d s ;  1 
Alluvium 2 7 
Blown s a n d ;  B r i c k e a r t h ,  mainly  l o e s $  2 8  
P e a t  29 
NOTES 
a) Where l i t ho logy  i s  shown as e .g .  17. 19, the  a rea  involved i s  
divided equal ly  between l i t h o l o g i c a l  ca tegor ies  17  and 19.  Where 
shown a s  17  (19) the  a r e a  involved has been a l loca ted  75% t o  17,  
25% t o  19. 
b)  * Gothic D and G i n  Devon have been recorded a s  s t r a t i g r a p h i c  age 
unknown (3) 
** Gothic X on the  Longmynd, Shropshire,  has been recorded as  
s t r a t i g r a p h i c  age uncer ta in  and l i thology complex (3 ,  17,  19) 
*** In Southwest England the  Devonian has been recorded a s  t h e  
following l i t h o l o g i c a l  c l a s ses :  c ,  c 1  = 17, 19;  c2 = 19; c3 = 19 (17) 
**** In Southwest England the  Carboniferous rocks d4 (Culm Measures) 
have been recorded a s  of l i t ho logy  17,  19) 
***** In the  North York Moors a r e ,  map u n i t s  g ,  and g 5-8 have been 
a l loca ted  l i t h o l o g i e s  of 20 and 17 ,  20 r e spec t ive ly ,  r a t h e r  than 
the  genera l  l i t h o l o g i e s  a l l o c a t e d  t o  these  s t r a t i g r a p h i c  u n i t s  
****** Map u n i t  40 on the  IGS 'North' s o l i d  geology shee t  is 
i d e n t i f i e d  a s  " s l a t e s ,  p h y l l i t e s  and mica-schists". On balance it 
was decided t o  record i t  l i t h o l o g i c a l l y  i n  t h i s  d a t a  set with a t t r i b u t e  
19 r a t h e r  than 11. 
kPPENDIX 4  CORRELATION OF SOIL SOURCF-MAP' UNITS WITH SOIL 
GROUP ATTRIBUTES 
1 
Map Uni ts  
la) on published s o i l  map of Eagland and Wales 
b)  on manuscript s o i l  map of dcotland 
l 
a  1 2 ,  3, 12,  13,  18-40, 60-63 
(Brown Al luv ia l  S o i l s ,  Brown Sands, 
Brown Ear ths  o r  A r g i l l i c  Brown 
Ear ths  dominant) 
4-6, 47-59, 68,  69 .  
(Al luv ia l  Gley S o i l s ,  Sandb Gley 
S o i l s ,  Cambic Gley S o i l s ,  A r g i l l i c  I Gley S o i l s  o r  Stagnogley S o i l s  dominant) 
a  10,  11, 14-17, 45, 46, 
(Rendzlnas, Brown Calcareous Ear ths  
o r  Calcareous Pelosols  dominant) 
i 66,  67  (Upland Stagnopodzols dominant) 
a  
a  7 ,  8, 65,  70 
(Humic-alluvial Gley S o i l s ,  Upland 
Cley-Podzols o r  Stagnohumib Gley 
S o i l s  dominant) 
41-44, 64 
(Podzols,  Dr ie r  Lowland Gley- 
Podzols ,  Dr ie r  Lowland Stagno- 
Podzols o r  Brown Podzolic S o i l s  
dominant) 
S o i l  a t t r i  u t e  i n  d a t a  set , t 
1 Brown E r t h  Variants  4 I I 
3 Gley Soils  I 
Soi 1s 
6 Peaty Glleys 
APPENDIX 4 ( c o n t )  
Map U n i t s  
a )  on publ ished s o i l  map of England and Wales S o i l  a t t r i b u t e  i n  data set 
b)  on manuscript s o i l  map o f  Scot land 
(Earthy Peat S o i l s  o r  Raw Peat 
S o i l s  dominant) 
- - 7 Peaty S o i l s  
a 1 
(Raw Sands dominant) 
8 S k e l e t a l  S o i l s  
